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STCDIE 07 TIE V.LIDIDY OF TIZ ZSTILLIICH OF
FOOD CLIEUIZTICY TZlD UL (T -al IYAED L4
CCLIUTID TLICILD ITT.2h

The present study as undertaken to surzly additional information
concerning the relicbility or difrerent irethods of caleulating records of
food intake and the possible rclationshij betwien the length of period of
observation and the validity of the estimution of food intakes.

The study vas divided into fouxr parts: (a) The ten day dietery intal
of protein, calciun and :hocphorus of eighteen older woricn were comiuted
by two methods of colculation from weighed food portions. The results wcre
compared with values obtained by chenical anclysis of the diets. (b) The
seven d=y inta¥e of calorics, protein and riboflevin of eightesn college
vwomen were computed by two methods of c¢-lculation from measured and weizhed
food rortions. The values chtiined vere comprred with values obtained by
che:aical analysis of tlie diets. (c¢) & comprarison was mude betwzen the
means of the average protein, calcium and phosrtprus intakes of ten older
women for succescive time intervals. (d) The individual protein, calcium
and rhosrhorus intalies of ten older worwen for a period of twenty days ve e
studied. The mezn values and standard errors of the mean for three, five,
seven, ten, twelve, fourteocn, sixteen, eigltecn and tuvent, days were
corrruted and commared,

The data obtained indicnted that the dietary intzkes of calories,
proteir, calciunm, phosphorus and riboflavin of a croup of individuals can
be estimatecd closcly by caleculation of the dietary intale.

The umezn caleium intale of eighteen woncn as determined bty chenical

anzlysis vas significantly hi_lier than that determined by calculaticon by
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the food tablas of Donelcon and Loichsenring (124C). Hovever the anal}zed
values did not &iffer sisnificeontly from the intulie enleulotzd by the focd
tables of the Pureau of Fo..e Tconomies (1945). The size ol the group
appeared to affect the vnlidity of estimaticn of the dietary inteke. ‘l.en
the intake of coleiuw for a seven day period vas deteriirned for a group of
only seven oncn, the calcium intoke deterinced by chemieul analysis vas
sicnificantly higher than the caleulat~d enlecium intsiics.

The error of estiniate of the dictary intakes of ten old . r wvonen
decreased as the lenzth of time of observetion was inercaced. Since the
error of estirute vas constant after scven to ten doys, a study of a
dietory rattern for a ceven d~ys pericd including Saturday and Zundsy
secns deceirable,

he study on the individual intolzes of ten oldor women indicuted that
a good cztinete of rrotein c¢zn tz chtoined from 10 to 16 cousscutive days
of dietary records, of phos_horus from 1Z consscutive dwys, and of calciun
from 16 dnys. It would api;ear therefore tizt a 14 day period would be
desirable to estimate the protein, calcium =nd rhosrhorus intaices of an

individual,

Donelson, L. G., J. 1l Leichsenring 1945 Food co~position table for
short method of dietary znal;sis. J. Amer. Dietet. ..scoc., £1: 440,

Buresu of IMumcn Mutrition and Hoiie Economics in Cocperation with the
Nationul Iesearch Council 1945 Tuble of food cososition in terms of
eleven nutrients. U. S. Depte of .gr., Ilisc. Pub. S72.
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Studies of the validity of the estimetion of food consumption based uron

analyses and computed veished intckes.

ITRCDUCTICH

During the last decade the analysis of dietary intakes of individuels
or groups has become en imrortant tool in ev:luation of nutritional status.
The knowvledge of dietary intckes hus moreover become an important factor
in rational and international sccio-economics, since the information has
been epplied to problems of food distribution ameng verious countries.

The methods in use for eztimnting the food consunption of individuals
vry from a cualitative dictary history or food habit inquiry to quantitative
laboratory analysis of the comnosition of food eatcn. Ezch method has its
relative edvantases and disadvant-ges. Therefore it is important to
consider ecarefully which method is the most suitatrle under certain circum-
stances and for a particular purrose (Food and Nutrition Board of the
National Research Council, 1949).

The present study vas undertaken to obtain additional infoirmation
concerning the relative value of different methods of recording food intakes
and the poscsible relationship between the length of period of observation

and t- e validity of the estimation of food intakes.



REVILY OF LITEIVIURE



DEVIDG OF LIVTL TTE

N s

M.thods For Tstim-ting Pood Consumstiorn, Valious methods hive bes

O
3
o]
—y
[N
ja}
Q
o
<i
joN

N
-
9]
0
H

1

3
2

-4 to estimste the fond consu s; hovever
these met™ods mrr be corgid rod to 211 vithin five f,pcs of rrococuies.

The o

b
v
[
I
«
'
B
©
(I-
o
(@3
H
+
(
:
[
D]
-
Al
[l
)
o
R
b
[«
1
ct
’4
§
+
"
el

consurnbinn is tre diet racoll retiod in waich a reocord of the foods

C 4

inzestad by 2n intividudl or sroan covar a £ hour reriod is obtalied by
person:l interview or throush corr.spond.ncz. In contrusi with tue

.
dietar, survey, the diet~»,; histrry is uveed to cbtain infomuition about

the chorneterictic food otorn of an iadividusl over a reletive 1y long
period of tine, or a dietury lilsts oy, rertonncl intervisus uwie conducted

to obtaia ansvers for plarn-ed mestionn:ires, The tihird ret od is thut

£ the consun~tian gurvey in vLich an Iwnvontory is talicn of the food on

hond in the hove ot the boginning and snd of = s.oven Jv7 reriod and a

rzeord is mude of tlhie f~od brought invo the hous- dwring that time. .nother

rmethod censicts of obtoini~g reecords of thc juentity of Thod euten by the

individual by moasuring in corren houschold units or b, weishing. The

£ifth method coimonly crployed iz that of the dictary annlysis in wieh 211

foods eaten are welghied znd elicuots of foods are tazlzen for labor..tory
an~lysis.

The:'e have been relatively few studies whiclh: huve attenst-d to evzluate
the relicbility of the re¢sults cbtaiie! b, the various methods of stud, ing
food consunsticn. Th2 simrlcst procedure and least expereive to caresy out
is that of the diet recall. Hovevir studies of foeod consuytion in Vienrna

in 1946 (Collins, 1947) irdicated +that t9e e vas considera’le error in the
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results of a twenty-four hour dietsry survey for a large grou) of neople.
In this study, 1,822 distary reccrds of the amcunts and kinds of foods
consuned over the preceding tuonty-four hours were out2incd by dietitians
through interviei . The dietary surve; vas compared with the official
issue of food wvhich vas considered to repr=zent nearly the totzl that was
availeble to eat. It apoeazred thot the dietary records of the normal
consuners agr cd fairly closcly vith the officzl issue of fooi however,
trhe dietary recnrds of the emmnloyecs, ch’ldren and worize s indicuted food
conswavtion thet was lowver, greater uand lowe., recjectivel;, than the
official isrue. On the average a discropancy ol 1&,000 czlories for each
hundred people v s fourd.

Some investicntors have e-nsidered that the results obtained fiom
dietary studics vere more indieativs of the nutritionzl status of grours
vhen tte dict reec~ll vas comtined with dietary histories. For examgle,
iehl (1942b) collected dietary historics in order to obtain further
infornation about the di tary dcficiqncies of industrizl worizers snd their
effect on health ond zbsenteism. The informntion obtaincd was of two t,pcs.
On record vas a cuantitetive estimete ty the informint of all food conswaiaed
during the tvo d:ys preceding tie interview; the otlier record was for the
rernaining five days of a cnz-week period end re.uircd for the most part
only te listing of foods in selected catercries which had been included
in tre diet. The tvo day quantitative aiet history furnished a conplete

cecription of all food consuncd at each meal and betwveen rneals. To essist
the informant in describing the servings, modzls of measured cuantities of
several foods were displaycd on the desk of the interviever and glas-es of

diffeent sizes vore st hand., These were used as standards of refercnce and



the employee was gsked to estirate the amounts of different foods cousumed
in reletirn to some on2 of the samyle portions. i'iekl (19422, 1942b, 1944,
1945) consid-red that the quantitative values for each food obtained by
this metnhod were only a proximute, but belisved thct tihe estiiate of

total food irta'ze was reasonably accurcte for classifying dicts izto
several hroad grovps according to feod consumrtion.

A series of studies in which dizt-»y histories vere uszd to evaluzte
the diets of infants, children and ~dults has been reported by Burle
(1938, 1943, 1947, 1948). Burke obtained recall reccrds of food intake
during the twenty-four hovrs precedinz the interview with the subject and
also obtained ansvers to a ~uccvtionnzire which deseribcod the realth of the
subject, his way of living, econonmical status, eating habits and other
facts related to nutrition. In addition a record of food intake for three

consecutive days in the interval under consid ration was obtained. The
information concerning diets vhich was obtained in this way was correlated
with clinical cbs.rvations.

The use of tle diet-ry histcry was eprlied in kngl:nd by Bransby
(1944, 1945) in studies of the diets of school children in two industrial
tovns. These children were participating in controlled vita:in feedirg
tests. RBransby asked tre mothers of the children who were selected for
the study to conperate by recording the anount of food eaten by the
children during one weeli, During the weelk that the dictary records were
kept, each of the coope'ating motiers was visited by a field worker of the
Vartime Social Service, vho chz=cked the dietary dota end collectcd other
relevant information. The total food intzlze of the children included the

meals provided at school as well as *ie food consumed at home. The aver:ge



dietery intckes of toth ¢ -oups of children vere comrared with the
nutritional re-vircnents estoblisied by the Leszue of lLiztions (1938),
and the influen-e of su;: -lemsnts of various vitamins on srowtih, health
and nhreical fitness was studied.

These stndies of i'iekl, Purke and Prznsby, illustrate thc wa, in
vhich results of dietary histories rave been uscd to sive sur.olemental
informotion in studies attenpting to evaelicite nutritional stetus.

The food inventory mcthod is a procsdure which his becn used to
provide a neczure of fecod conswa tisn for individual families s well as
averages for grou s of families., The food consump>tion method vwas a_plied
by Youmans (194%) in a survey of the nutritional stitus of a rural
poruletion in middle Tennessce, Prelirinary visits were mace to secure
cooperaticn =nd to describe the procedure. The houseliold was agoin visite o
the d~y befecre starting the record of food consumption. Each individual
received a houcehold nurb:ir and an individuel nurbzr. The mcrbers or ne:ber
of the fanily vho were to ke p the records vwe e instructed in the procedure,
the forms to be used, details of wei hing, recording ot food purch sed,
produced at home and received as gifts. [ n inventory of f>cd con hand wss
made in the boginning end at the end of & seven day veriod. In addition
the food actually eaten e~ch day by each individual mciber of the fanmily
vas record:d either by the individual himself or by some mermber of the
household. The values ottaincd from the food inventories were uscd as a
check for other methods of assessing nutrition, i.e., mediczl histories,
physical examinati-ns, and varinus labor:-tor, tests.

Disadvantrg:s of the food inventory method have b-en sum arized by the

¥~2od and Nutrition Boa 'd of The Nutional Lesearch Council (1949). These



include the fact that rere-ted visits of the field ugent may cause the

diet to be affected, even though the fanily is urged to eat as usual.
lloreover tre a2g-nt may unconscicusly erpress diszzprovel or arrroval of
certain t res of menu . Forever the rost important limitations of the

food inventory met!od are consiacered to be the burden it ;laces on the
cooperating household and the fzet that this method is high in cost, because
of the repeated visits of the field ag:nt, the hish percent-ge of samples
failing to coperate and the ne-d for as-embling fcod ,uantitics from

the daily records.

Food records in which the s rvirngs of f-od were vieished have been
widely used. Some of the investigators who have reported the use of such
records include Fowke (1945), khoberts (1948,, ~.i r-nxi (1o,

In comparing the weighing methied vith other methods of estineting
dietary intukes fair az-eencnt has been found. Bransby (1943a) compared
the weighinz, houscheld me' surcs and cue tionnaire methods. It was found
that the aver:ge daily amounts of food grours consured were of the saeme
ord r for the three rethods, but the 2zreemznt was on the whole closer
betvren ths veizling and cuestionnaire metlod than the household :easures.

Chlson (1950) co~pared the Mveirhed" met’od with the "recall" method.
The estinated ecrlorie, provein and calcium intalzes comyuted from recall
and veished diets of thirteen old:or women vere re_orted. The corutations
vere from three £4 hour rec-"1 diets and from ten deys of weiched diets for
cach subject. The recall and wrigh.d dists were comimted by the short metlhod
of Donelson and Leiclisencing (1945). The arnparent rean intuke of all

nutrients tere greater vien necsurcd b, reczll dists. The followin: reasons

for the diff- ences "ere su; ertoé:  (a) tiuo scnartte so  1lcs or food intale
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not eat &ll indaz of food s-vv-d to ~he fouily. The poecsitility of
merbes ¢ the fanil, taliing meals auz, vy bome iive rezgilarly that
may difrr in o cret decl from the hooc mecls sbould elszo be tulien into

reidoretion.
The tiie period durin; which dietary reccrds ere cnlliccied also is
jrrortant.e Stistelir; (1U09) reported tlzt recoras of fuod puirciw sed by

.

far.i1irs in thrre rosions of this country indicernted that the cronswi,tion

BT
¢yl

» in virnter ard that of fruits and

o

of rent, mcultyry, snd ficl vos Ri
vecetatles vas high v in swn er thusn in other se sens. FKoser (1947)
revorted that sezsencl €iff-renccs ccevzred in fall end spring dicts in
rural Ternesrec. There was a dilr'escuce in the sorson2l conswiption of
foods knowm to eontribtute signific-nt amounts of cert=z=in vitzmins. For
instance czrotene rich I ods vere nres nt nmore often in the srring
dietaries than in the fall., 7“he fre .uency of spring diets conteining egs
wvas more then twice that cf the fall dists. Liilam (1942) conducted a
nutrition survey in a smull North Carclina cori vnit, &«nd obse.ved thut
sccsonel differcn-es in vitarin C blood levels vere found vhich were
apparently due to seasonal diffe ences in intake. lLioyer (1943) also
rerorted hicher levels of vitanin C in sumer time then in winter in the
blood of orphanzagce children. 1 oyer precured that the differcnce could
te explained by the consulption of greater suantitics of vitemin C rich
foods during swver ronths then in wvirntrr,.

In addition to seasonel diftferences, daily and weei:ly variations in
diet ry intake also should be consid red (Food and Iutrition Board of

the dational rescexrch Courcil, 1949).
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The question arises as to how long a2 period should a diet ry survey
cover in order that the average consumption per day or per week givos a
relizble estimate of customary behavior within a given season. That a
redéord over one day can devicte widely from tle customary average intake
{s vell-known snd has been shovn recently by Steinkarp (1945), Kaser
(1947) and by Thomas (1950). 'hen the diet habits =re very monotonous a
record covering a day or a few doys would be sufficient. ‘whe Food and
Mutrition Board of the Nationul Liesearch Council (1949) considered that
in the United States a ve<kly pattern of food consumition is quite
pronounced. It referred however to the question raised by the workers on
methods of evalurting nutritional stmtus of mothers, infants and chiildren
(Burke 1938, 1947, 1942), as to vh-ther a period beyond seven days is

neeaed and if so vhat is the best method in collecting deta.

Evaluation of the Food Value of Diets From Dietary Records. Carefully
prepsred ond properly used tables of food values are important in inter-
preting the nutritionzl adequacy of food intakes which have been esti.iated
from dietary recorcds. Coemmonly used food t:zbles in the United States are
Taylor (1942), Bradley (1922), Bureau of Human Nutrition (1945-.att 1950),
Shernan (1946), U. S. Public Health Department (¥French, 1245), bBoves and
Church (1951) and for internationczl use of tre food table of the Food

and Agriculture O.ganization of the United Netions (Chatfield, 1949). Values
in thes2 tables reprecent averaoges of diet ry en.lyces which have becen 1de
over a period of ears sirce the public:tion cf st ater's Table on tihe
Proximate Corm osition of ¥Foodstuffs (1906). Therefore thrce vslues repre. ont
averag s of food values which have been dotermined under var, ing condi: - =«
of climet , mutvrity, metiod of food preraruticn, scason, ete. (Bassett,

19351) .



I'any invsstirators hove cempared the results obtained by calculuting
tte nutritive volue of focds or di-te +ith those obtained by chemical
analvses of the nutrients in the foods., Cormgoisons of caleulated and
deternined valnes for czlories have shvn good eoreement (Patterson,
1941; Huwmel, 1942; Uiddowsorn, 1943; Toscani, 1942). Francby (194€a) in
studies of the dicts of ckildren by four m-tiicds of dietary survey including
chenieal analyses of the diets found that there v2s an ovar-estinmute for
celories of 11 to 12 rercent by di-z*ar, caleculations. Thorws (1950)
ccmrared the caleulnted and an=lyzed velues of dicts e'ten by four children
during four consecutive d:ys in fall and in the sprir;;. There were
relatively smull variztiong in the en2rgy velue of the dicts betwsen the
two metheds of estimution. Xesults obtained in caleuvlating the energy value
of diets mry dorend upon the f=ctors used if the calorie value is calcul-ted
frort the prowim-te comrosition of the food (Committee on Calorie Conversi-a
Factors and Tood Cornositicn Tuble, 1947).

Acreerent usunlly within five rercsnt has b~en fourd ba*ween c:lculated
and d-temined values of protein of di~ts (RBassett, 19Z1; Havks, 1937;
Patterson, 1941; Fuwrrmel, 1942; Frausby, 194Ea, 1943b; Toscani, 1948; Thomcs,
1950; Ohlson, 195C). Ohlson (1950) fonnd the laboretory values for protein
of mixad diets tended to be slightly hicher than the cileulated values.
Don=lson (1931) in studies of the nitrogen, czlcium and phocrhorus content
of fifty-four fcod corrositer, repre-«nting uve.ages of three, four and ten
day periods, obtsired 2 mean velue for nitr-~_en by chemicnl anualysis vhich
was 1.9 percort hicher tran that of thie comsuted values. Differences for

the indiviiual diets v ried fro~ C.7 perccnt to I8 percent.



Probtcin volues are found by rultirlying the nitros-n ceontent of
foods by 6.2% on the assumrtion that prote’ns ecntain an a2velnze of 16
rercent nitrozsn (Cowrittze on Calorie C nverzon Factors ond Food
Corposition Tobla, 1947). However protoins vary in nitrosen content.
Cercnles ~nd ~rain nrotnins econt=in lers nitres-n ond o better estincte of
cereal protein is obtairned by mlti-lying the nitrogen content by 5.7 to

.05, 111 proteins sre somcvhnt hicther. Therefere the cclevlated nrotein

vould be e mect 4 to ~pmon with the cramiclly enclyzed voluvas if

e
3
o+
o
b]

the Alet is corvynsed of mived foods but lesc caticfectory agre-mernt rould

be expectad if tle di t ns ey poerd ehiefl o of cingle foofstuffe, cereals,
for evovle.

There has been leos entissne*ory, o~ e ent b tw-en the entl ced "'nd
corrt~A volucs for dictoro, fot (Lotterson, 170715 Lranchy, 124°1; Thonns,

1950). FTuwwe~1l (1545) -nd Viddowron (19.3) fond trat tie calcul-ted veluen

for dietsry fat vore sli bl Mi ot tton valneo obtrined by elemicnl

annl s2r.  Cnleulrtad <nd ereadleslly antl mzd wnlves for crrbob dr te
creed srtisfzerorily cceordiing to the shudiss of VUiddoweon (1:i3) ond

There ~re conflicting —eroxts corecerning tho esgresrent thich ericts

hot ~en coleulnted ~md - zed volvec for e-leum enntort of dlts.

bri
| et
(=

arcenrent bateer gY 0 b valica veg meanted b Moceani (10470
- 5

<

(1247~} ~nd chlsen (1277), FHowever cother inv otizstors liave found vide

.
"~

givfervnces ir voluss ~ttodned broe levl tion ond by lobor tory annl cec

(7oulis, 1227: Pottor-en, 10415 Toncetd, 1011 Trore 301010 Iédov i, 13
Miyes, 19570), Tealioon (Z2077) = oLl et 2 difeseness in go e oF

iz pericds studied o o0 0 Ity S8 Jcrcsid beticen v oecalelotel
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Hurreel, 1942). Ilneay (1925) obtainzd ervnars for m _mesiul 2nd for
notoscirm vhieh vers s hizh ~s 06 to 7 perernt resrectively, Euscotd
(1928) found grod o-oorent betioen erle 1oted ord -nel ced values Teoo
tle socdiu contont of diits. Fouov-r vide vori-tion:z wire rejorted by
Favls (1937) ard jium ~1 (124%). I7nel~y (197%Z2) fornd that the caleuwlated
volues ¢ ceeded w2 o lyz2zd by s much ss 41 perceont.
The wid-st diffe ences hotuoon annly ed and caleulnted food volucs
dictories heves been found in vitewin valuzs yrot:tly boctuse of vide

n the vit.uiin content of frods snd ©lso losses of

R
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vitonivs vlien vy ceetr in th: handling o frodo. Young (194%), @nser
(1947) 2nd Leizcnry (1243) ze_ortzd thot the caleul ted intulics for wscorbic
2cid were lizely to excesd the d teimincd velvez, garticul-rly wren food
tahles cre Yt z2d urcn uncooed foods. Thooas (1680) Lovevsr obiaiied good

agreaient when comprring calc:l=t2f and n~nalyzed vi.lues for ascrobic acid

contants of diete, Tiellenry (1948) rerort.d close ozreenert bet—esn tlhe

Hh

cnlelated ond cremienll, an 1,50d veltes for vitamin 4. Thorms (1289)

fourd einificant dirferences only for analyses nmude during tle fall s-ason.
Door acreert'nt betvren thiardne voalues deterniined by cale lation and

those dcteraired b, cliaiical zanal;ses have been found (Tlelienry, 1945; Tho:cs,

19£0). FKaucher (1943) enal,zed the diets of tuelv: notier: diring five day

reriods et vi'rirus irte-vals fcl owing tie birth of their infants. Duplicate

porticns of food e ten vere comnocited for ezcl fivs d-ys and aliyuots taiken

for analyses for enecrygy, fat, vitivains 2nd minerals. The dicts vcre the

cane, qualitatively, for all of the subjects end consisted of diff rent

menus thot vere re e-tzd in each five day period; lefi-overs were veijled

ard subtracted. Saveral food 4:bles - exe used for cnlevlation. The

paets



caleculatad int e for thizrmine of tle dicts was found to be 27 nilligran

&

nercent hichzr than the ditermined intale. 33015 obtaized by comriring
the calcul ted =~nd ~nal,zed valves for riboflavin vere not significuntly
different. lic7enry (1%45) also f~rd tl-t theve tas good azrecement botice

caleulatzd and 2na ;zcd volues for ribofl-vin althouch Thomns (1950)

£

re-orted significant differences botl in fall =rd spring dists. Kaucher
(1946) found good =creement bstween the calceulnted and anal,zed values of
tre niacin ccntent of dicts. ILovever Thormes (1850) found that tiere vare
significant differencss bestireen the calculuted =nd enalj;zed values obtcoined
durin:; the fall scrson alth ugh tliz velucs obinired in the soring agreed
fzirly well.

Several foctor: should be consid ved vwien tables of food values are
uscd for calcul=ting the nutritive value of di:rts. Food viluss may be
civen for rnw and/or c-o-ed foods. It is well krovm that rew and ccoked
foods miy differ in vituaiin ¢ ntent @nd the accuracy of the dietary
calculations may dcoend urpon whsther or not the correct values are uscd.
Berrynan -nd Chetfield (1943) regorted that it was recersury to make the
following subtrroet 'ons in evalu-ting vitamin content of neals prepured for
the arry: 950 percent of the thia ine of me=zts, 25 jerccnt of the thiunine of
cooked vegetables, :1ith an additicn:1l 20 percont if the conlring liyuid was éis-
carded or lost, and 50 percent of the vitamin C of cooized veetables

zcert tomatoecs) and £5 percent of the vitzuiin C of fresh vegctables pf_
fruit cup up and consued raw in saluds or de. zerts.

Further er crs maoy te introduc<d in the calculution of dietaries if
the vorzer neglects to tealze into accourt ertraneous souress of nutrients.
For exarple, “iddowson (1543) found th2t as :much «s 200 milligw2.s of

cacleinm a é~y can be obtained from drinking vater in districts where the
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water is very hard aud thet calc u. "contmiinztion" occurred in veset:bles
vhich w-re boiled in hard vater und vith salt. DBracsby (1948a) emphasized
the im-ortznce of recognizing syct notie d-vistions from avernge values,
euch as a hish convernt of some mineral in the vater su rly, consictent

cir visibl fut hes

e

use of low-fat nmill;, or coatirucus uce of nect frorm vwh
been trimred.

/nother source of ei1~or in distary calcul ticns m2, develo) when
tables of food v:lue are used to calcul te mixed foods as stovs, casscroles,
etc. OChlsorn (1950) found in czlculating the diets of older viomen by the
tables of Donclson ~nd Lzichus=nring (1945) that the calculited values for
nitrogen, calcium nd phosprorus did not corresprnd to the annl;zed values
cor dicts vhich contained high arounts of rrocesced nexts or intricute
cooker, mixturcs. Guriat (1944) consid red th-t the errors introd:ced in
the calcul-.tions of mied dishes b, usirng zveregs food veluers vwes so
great, thet 1t wos necessary for the technician to obtuin the recires,
cooking tires and metilod ', vhen colleectirng diet:ry records, cnd then to

aprly a correction factor to give the rol:-tion betveen the uncooked woizht

d tle cool-ed.

Calculation of Diets by V-:lues For Frod Groups. The use of weighted
values for groums of foods clocely el tcd in mutritives v.lue h:s been
enployed Zor more tihan thirty ye rs. The aim of this method has been to
reduce the number of czlculations, to save time arnd to cut costs.

quick metrod for estir:ting diet .ry intakes by eprroximation of the
nutritive value inste d of by ex2ct calculation was suected for the first
time in 1918 by Funt. It vas proposed by this vorker to arrange fords et the

time of their purchvs~ into grouns and sub-giouns and to decternine protein
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and calories by means of avercge vilues for each group and sub-group. The
main groups w-re: vVeget:tle ond fruits; protsin, rich foods (3 tae lecs
watery; b the mox wntery), cereals, bread cnd other bultery g ode, sw . ts,-
fatty foods. It vas stres-ed that estir-ticn of dietiry intike wes nore
accurnte vhen used for 2 v ried diet then for a repetitious diet. ‘.hen

this metrhod vas checked witll the 'ore d-t. iled method of dietary calculation,
discrerancies of 3-1C rercert vere obtained.

The second metod for sirzlifying cclculztions was proposed by Rose
(1920) . Trzis metlhod rrovided for ascertaining the total eneryy value es
vell s the prot=ir =nd 72t in the diet. Tie plan includ-d scven mzin
food gronnsg thut vere divid-d irte sub-rror+s. Correction ficiors vere
assigned for the food value of caoch foodstuff in = sub-svoup. Hosc did
n~t chsclt this rethod witl: tle lorny method.

Foewley (1929) ir stud,ing tle 3,000 records of food corsw tion of

farm fonilio s doveloped 2 thizd met od for ap_ro im tion of diet:ry intakes.

The folloving gr~u:s veore used: fruit and veset ble, Zats #nd cu o, mct,
nillt, and cererlco. TMiv ol oo s tere divided into sub--rours wccording

1 1 -

to protein, calcim, »Forchaies ard iron. Fiov a study of 121 feod recoris,
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it w s found that the m=tlod n Tive rerc nt of tiose
obtained b, dcteilad calculutions,

Fouvever the validit, of tie re'’ods ~bhov: d vends upsn obtaining avor-ze
clues for the ¢iff- ent nulrients ~f the v 'ious ool elave s vhich vroperly

rerrc nt the fond habits of the individual or =vou. st .died. i/ith this in

rind Perryoan (1913, 1244) d-veloped = short :ethed es.ceinily for rrmy

diets. Tue procedure wrs buscd on the gro:pinz of focds irto clusses of:
(a) similer nutritive contont, (b) s-ecizl function in the diet and (c)

unisve contribution to tie volue of tha diet. On thece ba.eosz, 231 foods

Ca
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obteired vler both metlods we e tesicd on & sorics of weekly diets from
lr-inerme 2rilies vhiech ivelvd d tu nty-forr individials.

In the revision of thLe food tablle in 1940 vailues ia the feod
corsur bion tables we.e co _ted cehicfly T oom volues com, iled by tle
Fod axc Iutriton Powid of the Itlonal lleserrceh Council, surplement.d
by so:e vilues froim the tibles of Feoies aud Church (1944). The vitamin
valres vere relvced to 2Xlov. far losses in coc-inz., Crrholycrete and ot
were includd. The accuracy of the volies in the food cowositin tuble
vgs tectsd on a serics of thiity-threce day diet :ecords npsincy the lorng
metrod. In no inst nce vrs the deviation gre-<ter than 2.5 porcent.
Since this met’ od for dic-»ry =znclyeis vas planncd for diets typical
of the Mort:: C ntrel region of the Unit d Stites, =ome modificotion riay be
required in ord'r to ndopt it to tke r-gions in vhich the tyric-l diet
differs arrreciubtly from ti:t in the rorth-central regicn. Fecause of this
ract Steinlearp (1945) ride aun eda_tion of tle method of Dznelson and
Leichsenring (1945) in =zccordance with the food hubits of a rural population
of middle-"crnescee. The sclection of food gro and the weiled vilues
for each group were determined by the use of 130 incividual food co:iposition
records from the rural romulution of Ternescee., Sone deviaticons from the
food table of Donflson and lLeichserring vere: (a) an allovance in the
calculations for the vide srresd custore of beoiling all vo~etables with
cenerous a:iounts of fat, rmeat or lard, (b) seya wte groupings for biscuits,
corn bread, legunecs, pork and molesses as these foods were freuently
u~ed in lar-e armounits in rural Tennes ee (c) since turnip greens ~ere more
widely used in the South then spinach, the food values for the greer leafy
vegs table group wvere selccted to be more consistent with the values for

turnip greens than those for spinach,
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To test the accuracy of tle metliod three series of dicts (40 spring
diets for one dzny = 40 fall di-ts for one d:iy - 30 seven-day diets
records) vers calculct=d by the long and the stort metl.od. The forty
spring end 211 dictes vere dylicat.d for laborztory determination. It
rag shorm that the shiort t-hle vilues were in as znod or betier agre.mant
vith the deterrined valiies then those obtained by tlhe lorng method. The
seven-dey records of 30 cases corrited b, lons end shoit iet’.od showed that
the mo-n differinces ~re lowsr than thos= vith tre one da, records.
‘From tr°*vresults the concliusion can be dravn thet tle short metiod
of ealculation ner.its considorable conserv~tion of tie without loss of

accurcey in dlet . ry c<lerlation. Z.:ors introd ced b, use of a one-day

\1)

corm;utntion ere ninimized by ths vce of a seven-day record of food

coacumztine
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The experinntol plan v hich w5 follo cd in this tudy is given in

Table 1, T.e folloving eorrnricons 1ore nzde: (1) a conparisor of the

hosrhorus int-ies of eiteen oldsir woien for 10

Q- o

3

rrotein, caleim and

day periods as detrmrin & by evenicol anzl,. is, by caleulation using the

fond t:llus of Donelson and leicheernring (1945) end by culevl-tlon using

the food t771us of tlie Burecu of Virmn MTutrition unl I oe Feur cdcs (1045),

(£) a corpucicen of Lhe ealn ie, preicin =nd ribafl-vin intakes of eightecn

collzge vouen fer soven da,s vs d=t mmined by chemiccl espalysis wnd by

calenl:stions nsing the food t-blec 2f D relson ard Leicus-nrivg (184l
2 2

end bty oerlenl:tlion uoing frod torles ol tre rFuredw of @ wn lkrition

and Hore Iconcries (15<4C0), (38) a corrnison of the avers o vrobein, cule’nm

and thos horus irt-¥es of 10 oldcr wrorcn i ring succensive time intcovols

from nrne to *vonty=five 4 ,s rd (&) a ¢ ~oorison of the individual protein

calcivn end vesrhorts Dtlns or ton eld v vomsr during succe: ive tine

intprrals oo oome o 00 drogs.

Dict~. - T'ccowris. The dict-rys » cords of the older vorun wove obtaincd
~e g moet ool o aogds ol Sl s Il Il ovotus of ¢lior oo vidich vass

[ NI

by tre Irdz ond lutritfon Depard int st Diclisor Siote Collelte.

cordicted

A

mie e oon roi_ e in oage from 43 to 77 yecrc. Toey verce living in thoir cun

Jo o3 srndd e Yese honez. 211 wonen had berne cne

viere foen Prom dicenes vldceh soricucly limited sctivity.

-
Fad
=
or
Yﬁ‘
14
-

N
\
pos

o2t Inorte

nhro Arorett el oo nt ol g erosc-scetion of  coroiiie sad scoeinl ciouygs in
Lensing end eost Ioveirn. The cericet vith the sutjcet vas wade by a series
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of intervievs dvring vhich inforret’on tiws obiuincd ceoncorning ecchol.dc

ard socicrl statvus, history of iliness, op rotion, ™ol r ol children ou

dietory hebiiz. Tolloving tle inte vievs, esach wormnn vae troired to weigh
her ¢ict nnd to ecllzet so “lum of £ od for laborofeory annlysco. (11

gervince of feed veie 1eigh-d on o Innsen Gict tic sccle ard the vel &
of servin:s were record:id.
The records i tie 12 enlle s tonin veoe obtudirved es a part of a

rece reh sivdy corducted by tle Foods ond Mutrition dojpartoont ot Llichigon
Stote Collegs durirg the years 1990 and 1971, The sivls wore 18 to L4

arc of n¢, ond veve from 10 to 49 rereint cover. . isht. The subjects lived
ix demiitorlce cr i cxiv U ronsing Yovaios. L1l of the cublocts hed their
megls in thoe tuildirg of the Sciocl of Towe Zcononics vder the s.jervision
of crne of tre gta®f e bers of the Focls ond rutrition dorartient.
For orne w2l the ~irls ate unroctrictedly from :ecls viiich vcore

s1lonred to be torictl of this region cnd viiich vwere corved ot tle diet

‘\
88}
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t-hle., Sevorel Mirlis ¢f cooliles vore distributed for eating botuccon ez
“ i® tle suriiet istad,. ond ersch st ject vos encourig d to follow ter
custonary pottern of cotisc. 11 sevvings of ©ood v e veizhed on a Hunsen

dietetic scrle., The veli s of enoiiiec, eovor ond ruts vhich vere euten

betieen mesls vere also recordel. ot ths b ginring of the rresent study,

~iticn dcpurtont transluted the servings
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a staff -erber of the Foodo

of Tf-od fromvelisled mortions to comion houcehr:ld urits as one s »ving, one
rorlz chorm, cne-hnlf cup of re=s, etc.. The diet rec rds ere mude availatle
to tle zuthor firct in tems of scrvings of food as record-d in hourehald
vnits and, ofter this scetion vics completed, in teriis of w 1od vortions

of tre di-t. Aifter the distary e~lculations were conin'eted, irfor-wiion

=m1ied to tlae autlior concerning the dietary intalies as determined
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Colevrleticne of Diet-ry Intalzs. ™0 t, .es of tables of focd vilues

vere used for dietary c=lculatisns. The table of fcod values by Donclson
end Leichsenring (1945) conzi. ts of aversge nutrients for certain groups
0i closely related foods, Use of thls tuble facilitatcs combining scveral
foods for dietary cclevlutinns end the:efore providss a rapid netncd for
cnrleuloting dietary inteles., This rethod vas consid red as one t,pe of

dietary calenlations =nd vas us»d for cach of the compurisons deseribed sbove.

ation vwhich vas us=d vas the calculation

=

The second metiod of diet .y eanlceu

ed in the food t tlis of

ct

of diets from valres for irndividual foods us li=

of tkis

[§Y)

the Pureau of Fumcn Liutrition and Home Zeonoriics (1945). The us
table is more tiune coursunins since valves ruust be records=d for individual
foodc. This frod tible vz= used for comparisons of proteir, czlcium, and
~hoszhorus intalcc or eisit -~n older worten by cieniczl enulysis and by two
met-ods of dietar, enlculntion, and fer commarisons of czlorie, protein and
riboflavin intalies of eihteen colleze woien by c'cmicel anclysis and by two

methods of diet:ry c~lculctions.

o

sarnling of Diets for Chemicnl .nel;sis. The dirts of the older vouen

were semnpled for chemic 1 nnalysis by members of the staff of the Foods and
Mutrition department. Chernical anal; ses of the varicus nutrients were

carrisd out in the laboratories of the Foods and MNutrition depaitrent. Itesults
of tle chenmical znalysis were made available to the auihor for comrarison

with dietary intakes determined by cczlculations. The methods of saumrling

and the procedures for clemical an:lysis have been reported by Ohlson (1943),

Roberts, (1943), Brewer (1950).
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Statistic2l Intern:et tion of Dota. The dietary intalies of various

nutriernts as determined by chenical znalysis and by tvio methcds of dietary
calevlzations vere coryaxred, by the "t" test (Fisher, 1937). The standsrd

L

e.>or of tle rean intele of euzch nutrient was calculated by the following

form:la (Gouvldéen, 1939), s (X - x)?
N -/
V'a

Stendoard error of tle nean =
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Com-arizors of Cclcul=zt=d ard .nel,zed Focd Inteles of kighicen

Older Joren. The averzoe food intukes for ten duy periods of protein,

celcium and phos horus of eighteen old r wemon es d .termined by chemicel

anal: cis ~nd cervt~d by to metliods of e~leudation from weished servings

of food #re given in Tobles 2, 3 and 4 resjectively. The mean iatokes for
protecin were 62.5 4.2 (stand-rd ervor of the mean) grans by chemicel
analysis, 56.8 3.8 g-ams by c~lc:letion accerding to the tatle of Donelson
and Leichsenring (1945) and £5.3 3.6 zrans according to cclenlations fron
the tobles of the Burcaun of Funan Nutrition and Home Econo.ics (184%).
Statistical analyses by Fishe e "t™ tust (1909) indicutzd that tlese values
vere not signifiezntly differc The cver-ge deoily nrciein intake as
deterrined by c¢vemicidl anal;sis vas 1f percent trzat r than thzet deteruined
by calculations acesrding to Donclson and Leichsenring (1945) and nine
percent hizher tran the vulue obtaired by the moie detailed tables of fcod
values. The sinilarity of r-sulte cobiiired b the three methods of
deterrinction egreed vith the obsevvitions of ratterson (1941), Humrwel

(1242), Viddoveon (1943), Bresncby (1942) =ané Thomss (1950).

There wus a gr.ator voriation aronz tre average deily values for calcium

intcke d-ternmined by the three methods of determination thun for protein

intalkos
vren datermired by cvomical enclysis, 0.56 zians when cslculated by the
Donelson and Leichsenrirg food tabiles and 0.61 g aus when cenlenloted from

valucs for individual foods., Tre diffe:cnces in eslcium intalzes as

. Thke mcan daily ¢ leinm intae for the ei hteen womrn 1as Q.77 Srems
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rrotein content of diets

o By Calculation
ject i dead Ponelson st
snalyzis Leichsinring and Home Ec.
(1945) (1945)
Zie/ok LT m./f4 L, 21./24 hr.
I 557 bu.2 6l.1
11 67.1 74,5 674
III 79.5 7445 5.9
Iv 71.6 60.8 S7.4
v 70.5 45.1 44,3
VI 77.8 66.5 60.4
VII 04.4 G3.0 57.7
VIII 0.7 53.4 £3.9
I 71.8 68.9 6604
X 105.4 91.4 90.3
X 732 64.1 61.8
XII 45.6 49.3 S0.1
XIII 70.7 42,6 0.9
XIv 382 ol.1l S el
XV 54.0 51.9 48,4
“VI 60.3 55.4 0.2
YVII 34.7 32.2 28.0
AVIIT 5.4 34,0 U5e4
liean 62. 6.8 LOed
Stand-rd exrror

of the mean 4.2 3.8 Se6
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Saemnicel and
Analrsis Leichcanving

(147)

) A -~ 5
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ervar af

- o nr T .
I } .98 } 1.10
11 ; 1.4 1.15

|
ITI } 1,32 1.1
I i 1, =8 1.15
v 1.11 077
vl 1.0% 1.1°
11 1. 0s 1.71
TITI ! 7.29 ‘ ot
!

I4 | 1.31 1.7
X 1.7 1.4
11 ; 1,45 1.12
XII | 5.25 0.72
XIII ? 1.12 .3
av | 2.49 5,50
v 1.12 2.7

[}
y§. : 1.97 ! 0.7
I 0.9 E 0,43
e n,27 _i n, =0
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desternired by cvemic~l z-alysis and b, c~leul=ation from values for individual
f nds mos not statistie~lly sigrizic nt. Eowover the mezn ¢ lciun intake
determined b, chemical znulysis tas significantly righer ti.an the value of
0.56 wkich vns ostimeted by the ucz of tl.e onclson znd Leichsenrirng food
tzbles. (T =8.42; prohxility< 2.5 rercent). Donclson (1981), viddowson
end 1eConce (194Z) arnd Besrett (1938) also huv: revorted that the values for
calcivm obtained by chemical analj;sis vere g nerzlly highoer than values
erleul *ted from tultles of food value ; how- ver Gutman (1939], HZwwwel (1942)
and Proneby (1942a) found that the rovers tze true. lackay (1935) and
Thoms (1950) Liuve reso ted that there w s irresul r v.riation betwoen the
czleulated 'nd analyzed velues for caleium.

The mean vzlue for phosrhorius inteke for the eighteen vomen was found
to be 1l.12 *0.07 groans by chemical analysic, 0.94 *0.07 grams by calculati~ns
accordins to the Dorelson =2nd Leicheerrine food tables (19:15) end 0.95 % 0.07
crant by crleulations fron veluens for individial Toods as givein in the toubles
of the Furcau of Fw.an lutrition and Fome Liconoiics (1945). T ese dificrences
vere not fourd to be strtistically significtnt by the "t" tcst.

The variztions in av rage d=il, intalics of rrotein, calcivm and
phos-horus vere Inflierced to a considerable e:rtent by valucs for certain
individtals, perticulnrly thos: for subjcets V end XITI, for vhrn the values
obtained by clemiccl antl;eis exceed d tre culerloted values by 14 to 46
percent. Ohlson (19E0) in a study of the protein nutrition of useing vonien
also reported marited discrrerancies totirron clemical anal,scs cnd the coleulated
vroues for ¢ rtain individusls and obscerved that tleze diff: ences could be
aceonnt-d for in part by the us> of broeds =rd of lwuchke-n ty1es of prerared

roats viich eontained suffici~nt & -y nill solids to affect the sccurac, of
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the estin:ted values. In

nixed foodx in tra2ir

its. Suchh £ od mixtrrss are difilc 1t to evalucte

=

- a3 L R
wTen food intalles

cs horus intale

0 to 40 vere-ut hi~lier theon tre rheo_horvs irt:lze which was ootlunted by

. . P “ca v . ~ » St Loz,
of ce~rcls «nd launuio. T e velies for protoln pnd ecleivm inbolics fon this
sutloel - in mueh better - ony thrn Ier [ Peoshorus intolco.

erleivy, "nd thor_Vorus of o gl od cigutt n imdIviioals eon be etiowted

PR T A- KU B - . PaEEAPN 2 eman, _ s a4 - . .
closzly b, cole 1 tiong o+ Jiat oy irele, if Yo Tz ris oo oot of

- U + > R A O I me. . T T e B R P B I
Lo L oo s . C G Lt AR . AN i.;t [ t O O U..’.U-tw.td 12Tl R PO Y :‘LJ
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ig el loss poeonlol Toxr oo InI¢i oL Ul U7 o thie dietar, iutolics of a

ev. o tsle The Gt Dot Lo dndies e vt Do e lenlations of

syerose volues for cortoin crop

L e .-
cecleen end Ledictoonving (1045)

calculetions from volues Teor indiviiusl focds such w& roperted in the feed

toblos proscnted by Twreau of n and Hoie eorce.dies (124C).

SRR} 1 £ T4 3 -~ . L2 RSt T _— - v, ..
Corzriseon of Tetict-1 €1« Iolloin Inmialica of Nigttoenn

Co’lage Yorwen Doterndid by Clcaide 1 onvl wes 2nd by Diclozy Crla 1-tinvs

Tror Veighed er 2w d Tood covtions. The aver oo duily intik @ oof culeries

i1y porinde es deterail 2d by, cliendcal



analyeis and as c=lculat=d from e sured s rvic; _orti~-ns by the table cf

yonelson ard Loichsenriyg, (1045) end fooivei h @ _ortions b, tle foid

talbles of tre Tursau of uran Iutrition and Horw Ilccnanics (184Z2) e civen

in crles G, 6 vnd 7. Tho oovens du:ily intake cf colories fo - this gro.p

ves fovrnd to be 2LAL 0% Y, erouiesl cnalyets, ©R15 114 by celculation
from 1easurcd seiving rvorticns aceording: to the fced ttlcs of Donelson

ard Leichicenzing snd 28524 2105 by caleculstion from velues for individual
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fonds os ~iven in the VYood Titles of the Pureau of Muncn IMutrlitlion snd Fo

e
Teoveries (1945). Theo . v lrco, viich tore net significoutly different
("t toety shioucd thiot culewlaticns of dietsor; intekes czn _ive e good
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estirzte of tre d:ily ecaloric irt.ke of a gron. Siilix re_cits of good
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agreewnt betiern aurl;ned cnd colevleted values for culor
been rublisicd by Fotterson (1241), Truziel (1942), and Koser (1947).

Therc clso was clcose zorecnent in tle protein intnales of the eijliteen
cclleg~ vorien ns @ teriiined by tle three rnetiodr. These were 73.2 *2.4 oros
es d-tormined by ¢ emicsl arslysis, 76.0 32,9 srars as d termined fronm
mo gured food yortiore by the Denelson and Leichsenring food tables and
77.,0*2.8 gr-rs as determined by calerlation f£rom individuzl food values,

The aver-ge dietar, intuite cf riboflavin by this group of jyouny wolcn
wes found to be 2.00* 0,03 millisraers according to chemnical cnilysic of tle
diet, 1.9310,10 millirrars by caleuvlations usirg the tables of Donclscn and
Leichsenrirg »nd 1.90 £C.10 millisrars by colculutions based on 1 dividuul
food values. There was ne si nificont difference in either the protein
or ribofl=avin intzles of this group according to the "t" tecst.

The dats obteined for this groum of yons voren indic-te thct calories
end riboflavin zl1so riay be estinrtcd accurately by dietary eslculat ons, just

as the ¢rta prescrntad in the rrecsdirg secticn indic-ted that protcin, calcium
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ard rhosyhorvus int-lecs mey be estim ted satisfretorily by dictary
calculetions. The influence of a vrriety of diffo,ent foods v.as not a;pu -ent
in the calculations of tre dietory intalies of the collegs voinn since these
your s vonsn selectad sorvirg cortions from msals wiiich were scrved at the
diet table; rmor over trere wre f-w mixed disles included in the ieals served
tn the young voren.

The aver~ge colc’um int=iies for seven colle;: voncn as deteriiined by the
three methods used in tiis stidy arc given in Table 8. These young vonen
rerres:- nted & part of the group of eighteen voeoren fer vhom the prevein,
czlorie and riboflavin irta'-es vere determined, Fovever the caleciunm intaies
©cr cnly seven of this g o hud been deternmired by chemnical analysi The
mson intere for czleim detormired b, erenicel tnzlysis was 1.02 $0,05 grans
daily; thre me-n intalze of enleivm vrs found to be 0,79 %0,08 grivis by celeulation
usir~ the table of Dorelson cnd Leichscnrirg, and 0,92 ¥0,02 grius duily by
calculations from individucl food vclue. In this case the iean intoiie of
colcium as deternined by cliemical anulysis vas significontly srester than
the mean intuite of calcivm as deternined by either of the two wetiods of dietary

is in contrecst to the firdings with the series of older

m

calcul=tions. his
vonmen. [lowever it is ~os:ible that the size of the -oup linmited the validity
of the ectirution of the cozleium intake by caleculations sines the corjarison
with tte older woren vas made with a group of eighteen; in this case the group
consisted of onl, sev-n individvals. Various investicators (ratterson, 1941;
Hum'el, 1942; and ‘:iddowson, 1943) huve observed tlzt diet-ry intules

could be estim:ted more cecuratsly for lorgzer than for smaller groupsSe



isvercce Trotoin, C-lcirm £nd Fhosrhorus Intzkes of Ten Cld-r ijonen During

Suceessive Tim~ Intevv-1ls Fronm Orns to 'wenty-Ffive Dzys. The average prciein,

¢nleium ~nd vhosthorus intales of ton old - women duriry successive time
jintervals from one to 25 dnys as detsmmined by dietsry calculations using
the tables of Drnelson and ILeichisenring (19485) vas siven in Teble 9. The
values indictte that the larzest wvarictions in the mesn values were found
when intakes fo tine in*t:-v~1ls vp to the first s-ven doys were averzed.
The aver-ge prot=in infcle fox the ten vomrn vii'en cnly one deoy's dietary

was evaluatad vns £9.3 ~rame with a standerd orror of £.0 grams. The lieean
intzke for three d7.s for the ten vwomen was €3.2 ¢ams with & standeard eror
cf 4.2 zrmeas ond for scven da,s, 67.0+ 4,5 sraus. Since the stand=rd errcr
for t e average invalies was lar ns & rusult of wid: differcrnces in intalres
anmong tre women, the diffe ences betveen means for protein irtoles for

successive time periods frem cne *to twenty-five days were not signifiesnt
according to the "t" test (Fis*cr, 1929). The standad errors of the me'n
rrotein intzke for cvccersive tire intervels from nne to tv=nty-five do)s
decrenczed from 5.0 to 3.4 grems. v would epgnear from these values thet an
estim:te of the avercge intalie of a grour of tern women c¢nn b2 made from one
or *hree da;s food records buit that the e —or cof estiiute decreases as the
length of time of obsevvation is incressed.

The successive decrenses in stand-rd e ror of the mean for the averoge
e~leirm intnkes of ten vcren for incrersirvyg periods of obze v:tion vms
armarent to soven days. The menn crlcium intare for one doy vas 0,65 +0.10
grars, for thres d=ys, 0.69 £0.11 »=rs, and for seven deys, 0.64 10,07 orons.
The mean intakes and stand-rd errors for 15, 20 and 25 days weore similar to

that of 10 dzys. There wore no signific nt differsnces betr~rn the mecns of
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caleinm ivf?;e for snecssnive pericds up to tiront,-five dos end there os

.

no appnrent advantace for exterding tre roriod of cbegerv tion boyond seven
d=ys of obcervy tion. Oimiler ves:l s were 2 puent for aversge phos horus
inta-es for tre ten vonen diring successive tine periods from one to
turnty=five d ;5. The mern intdie for one d-y wes 0.9220,10 grams and the
meon intole for seven days vas 1.05 +0.07 gro.us. The standurd error of the
mean v 8 enustant aft-r scven to ten doys.

The wee 1y pattorn ol fcod c¢ nsuption in the United Stutes is guite

rroncunced (Leverton, 1972) =nd fuod intalics for Saturday ard Sundt,s uay
diffcr fron irtcizes during the vees, Therefore the rreoetice of stud,ing
dietary potterns for a snpven do nerinad including Saturdsy and Sundey scoms
d-sirable. The doto in Tabtle Q@ indie~tc that a rmch tetter estinute ol the

intake cf a croun of veoren cun be mde for a scven dny period thnn for a

ere dna; nerind,.

rrotein, Caleun ond Thoo Forus Int-oles of Tndividucol oren During

Suceercive Mime Intr-rvals For 2 "oriad of T riy Durs. The av-rage protein,

calcium and rhosrho us intnles of a ~cu: of ten wouwn wre iven in Toble 9

~ .

and discrssed in the rreeczdirg scctone IS 2lso arypcored of intorcst to

examine the daily varistiors in intoles of thess nutrients fo- the

individnal veren, in an ettns vt Yo detornine hor 1lors a porlod of observotion

st 12 the diet. .2y intole of an indivi-uel. Uihe doily
the seovn of ten old roworen during tive
neriods un t~ v nty oeonsecutivae & . s ~i1c siven ir Toble 10

Tle cvorose voriztion in menn proiein intoinn for o ths fdndlviie-l womcn

vrg 20 croms. Mhe vid st ovrdiltfon In vrotoin intlle ves formd for oobjoet

T . . -- 2 R R N L T LRy T s s A - P R e - T v e~
IV wToge wotofn jrtalie enona s B sea Top o three dop perind ~nd 77 cvoms
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far o seveon do, verind, Subjoet VIII D ud tto g ctest eomet ey in rrotein

H - - 0 = . . .

int-%s. The lwest volve o tnis ubjoet s an o7 ooz of 40 reals 8
~ LTS 4+ 32 1 -~ - - o~y TN . - .
Tourtecn dv, pooied cnd Yle NI - T4 Y o Lrge ol SR oot for o

. - U B |
+oulve dny opeviid.
. . . LI, - . - -~ SN~ . v e )
The voricotiors in oon e AT TR ceriods a_,cnred to te

- o Ly "2 o - - I 40 ~ n [T N e 3 P AT L -3
spente S At Lirct zeven A- oz 2 Zeomi the cenind o suven to tuonty

£ . N
S - YL, o . B A . s

duyse Urosver the cmenn protein intolizs foroench d y8, Tive

- - c m v meap At e N L ] . ) LR S PN oo E

Geys ond 2 v n A3 vae C > Lot pretoin dntele Tor o ter 4o, s and

it s fourd that ftre difforonce hoty on thie monns csere not signilicont by ot

1 N . ) L RSN . ) T e i exr e D E K I . ER
Tle effect of an inclenced peviod ol obiorvoticn o e v 1idivy of thie

astitvti-n of tie Jrov-in intnke of tiiz suljrocts ic

»d ex or of the cuns

manDle, tro stond rd eor of the mean protein

e 21,1 gonms; for ton duys, the standard
rror vas 8.3 grovs, z2nd for tuont; da s, the ctandtard erior wns 6.1 roiis.

Tigure 1 shows the trend of the 2volrgis of t7 2 strndird error of the e nc

Thae sliarp decre se in stand rd error Lfrom threl to ten dn s
~nd the terdeme, £0r a less gredial decline in the standard ercor of estirr le
from 10 to 27 du,c vy o ossone During the geriod of 16 to 20 dnys, there

vns a platicau in the curve. This vwo.ld :ppear to indic.te tlat tlere

’,Jo
-
C

little ~dvent g2 in eontiruing f2o0d rec-rd colloetions bo,ond sizt:een dz)s
sifice the informetion cained from a cixtzen duy reriod *oos si. ilaz to that

for a twent, 4y reriod.
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AVERAGE OF THE STANDARD ERRORS OF THE MEAN PROTEIN

INTAKE EXPRESSED IN GRAMS

0-

Dl

0

4 8 12 6 20
LENGTH OF TIME IN DAYS
AVERAGE OF THE STANDARD ERRORS OF THE
MEAN OF THE PROTEIN INTAKE FOR TEN OLDER

WOMEN DURING SUCCESSIVE TIME INTERVALS




‘e menn calcium irt-lies foo the indiv<dr~l woren and the stondord
er ors of the me.n v-lues 2re ~iven in Tatle 1'., The wideztveriation in
mean calcium inteoke for subjucts II, VII °nd I¥ occurred daring the firs
ten doys. Those values were from 0.01 to 0042 grars for sudbjeet II, froum
9,36 to 0,57 grzns feor subjeet VIT and from 0.74 to 0.87 gsrz:is for subject
ITl. T~ ev.r the calcium int2'cs a rearz=d to be relativzly, constant for
each individuzl sutj.ct during the tuonty doy period. Milk and mnilk
products ore tie clhief source of c=2lciwn in tihe di-t, -nd the mont of
milic uced daily will effzct the celcium intzke more than any other food.
Certain of tre -omun used mil¥ rors ther others snd the arount of milx used
daily a_r2 red to be rcrlatively comstznt for each subject. For instance,
the calciun intalze of subject IITI rang.d from 1.02 to 1.23 grasis per day znd
that of subject X renzd from C.94 to 0.98 oriis per day. Eoth of these
stbjects ured milk goncrouely in their daily dists. Subject IV hod a
very low cnlciun irtake vhich reng>d from 0.23 to 0.88 grans daily. This
subjeet drori procticelly no mill,

Differences betrecn rieans of c-lcium int ke for the individuzl subjects
for thrze, five nnd s-ven d3ys =nd the rme n intaks Zor ten d-ys wire not
stotistically signific-.nt.

Tre averaces of the stand :rd erors of the men intakes of all of the
subjects ~re shovn grap! ically in fijtre £. Since the intake of czlcium
vas more constant then thet of proteir, the decresse in stand rd errors of
the nea2n cnlcecium intalzes s less marlzed than tas the drcenze in stard d
ervors of the mean protein intale for succe siv- d ;s of an~1ysis of dict
records. There vas hovever a stcady decrease in the standard errors of

the calcium intaes of these subjce*s from thrioe to sixt en dnys. This
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AVERAGE OF THE STANDARD ERRORS OF THE MEAN
CALCIUM AND PHOSPHORUS INTAKES EXPRESSED IN

MILLI&RAMS
o
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FIG 2 AVERAGE OF THE STANDARD ERRORS OF THE MEAN
OF THE CALCIUM AND PHOSPHORUS INTAKES FOR TEN

OLDER WOMEMN DURING SUGCCESSIVE TIME INTERVALS
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indieated that the validity of the estirmction of the individucl diets
increaced ¢s the length of obs-rvstion was increased.

The mean phosghorus intnlzes of the ten women snd the standard error
of the mcan intilkes for pericds of three to tienty d s are given in
Table 12, and the averagrs of the stardcerd ervors of the mean ~re shovn
grarhically in figure 2. The differencss in mean intzaizes for the subjects
for the successive tine periods were not statisticlly significant according
to the "t" tost. Tlovever the stardard errors of estimrte were d=ercased
steadily from thrce to twlve d-ys. The cdventage of continuing the

ancl,sis of diet rccords more than tielve doys a_icared to bz very slizht,

it
as judgsd by, the smzll deccreuse in the stand:rd error of estimnte aftor
twelve duys of obscarvetion.

The data in Tebles 10, 11 end 12 indiec~te that the ervor of estimite
+zs wide when the dietory intake of protecin, caleium or shoschorus of an
individurl is ev-lu=zted from a short period of obscrv:tion as three dz,s
or lesc, ihen the size of er»or of estirate is uced =s a criterion, it
vould arne'r thet a goed estim-te of rretein couvld be obtairned from 10 to
16 consecutive d-,s of dietsry r cords, of rhosrhorus from 12 coasccutive
days of dietor, recoris, .nd of cilcium from 16 days.

In the preceding section, it wes iadicated that a valid ectimete of the
protein, calecium and phosrplhorus intake of a groun of ton woman could be
found from the svereges of diet records kept for a 7 day period. The cata
rresented in this sszction would indic:te that a 14 da, period would be
desir ble to form an estim tc of the nrotein, c¢-lcium and phos_ horus intaie

of an individual.



L% +
e
- «
—— -
R VRS
T:°7
-~ I8

-
RV
L%+
e
[PAR Y
20U F
T8y
< U
- L]

G0 ¥
O~ e
| SRRV

' - e -

LU0 ¢+
gAY

-——

0
(g¥

L
R

~ +l

————

=

wy

\

il o)
Uloa o -\

- -

- (‘- '

Bt L ]

IVa Ed SUE

.
U:CQ

*0

12AL:3UT
CEAN

SR L

4
< m«.. S

w,;.h..‘ Ret

RTIVD 2

[
memen i



oo SRERS SRR TS e Tal Vo o N

"

~Vad

ATYTQTP AT Q
o}

as oA

Y ATD Z¢U

’—
—aadue

s



SUIZLRY 2D CCIICLUCICIS

Lo study was undertaiion to sunily ndhiitional inforrntion concerning

b,

the relative value of diff.rent rmetlhods of culeulating records of facd
irt~ke and tre pessible reliticnshin beit--n the lengtl cf period of

observatirn and the validit, of thz cztirmtion of food intokrs,

Ten-dcy rocords of the vrizrhed food intal of ci~htern old r woien
vere czleulated feo the yroteln, erleium and jphrocrshorue contont of the
dicts b, the tatles of Donelson -nd Leichsonring (194E) and by the tnbles
of food co:jociticn of tihe Turewu of Fumen lutrition and Home Lconouies
(1945). Tre dietary int-les d .ternired by thcse methods of calculation
were comrurcd with valuss obt~sirzd by chenic2l cnzlysis of the dictsz.

)

The calorie, rrotein and rivofl-rin ir%t-%cs for seven doy periods
of eightesn colle~~ vor:n - erz cz2lculated from frod intales expicsced es
nuher of servings of food by the tzbles of Donelson znd Leichsenrinz (1945).
The calorie, protein and riboflavin intakes of this group also vere
calculated from food records for t'e sane reriod vhich vezre e'pre sod as
weirhed rorticns of frod by the fond $2tl:zs of the uwreau of Human iutrition
and Home Icororics (1945). The celeulatod intakes of these nutrients were
compared with values d-termired by ¢ emical analysis of the diets.

The results indicoted that the dietary intals of calori.s, protein,
calciun, rhosvhorus and riboflevin of a proup of women could b- ecti ated

“+

satisfreteorily fiom dist records by using nutritive values for a ;.o » of

(6]
(T8

sinilur foods ec 1s donz in the tcobles of Donclson »nd Leichisonring, or by

calculation of the nutritive values of individunl foods -s by the more
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detailed food tables of tie

(19<2). Tusthermore, tleve voc not a simnifi
dietar, intzkes cnlculated from the mumbcr ol s~
dietory insrites czleulotod from vei tied “oxrtions

The intaxe of calciunm

tvro Mot ods of czlculatvicn snd

crorn of only scven voren.  In tris inst
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Ticre » o not a si nificont Ciff- ez ir meon
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