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dark adaption responzes. Twenbyeihres of the subjects with
voor derk asdaption were given cod liver oll. Zightesn of

bhe twonby-theeoe gave normal readings slber a peried of

L

supplexentary fesding ranglus frow $wo o alzn waekss Thess
findlnge conlirn thoss of Jeans 12, Howaver, %ﬁﬁlliﬁ§6,

1986, in & second study, saduninistered 13,000 units of vwitamin
4 dally to gizxbty-four subjlects lor ithros weseks prior to foste

in

v, The therapy wes then conbinued lor anothor thres woeals
and the subjecbs wers spaln btested. The resuibs wers varie
able showing no evidence of Lupwrovemsnt in dark adaption
upon the adeinistration of vitamin A,

In a gurvey of two mmdred elomentary school children
in east London and Csubrldge, ¥altras and %&wrisw, 1987, found
twonty~two o thirtye-six per cent subenorsal in dark sdepblone
Porty of these children wors ro-oxsmined and pliven a vilbsmin

A4 sunrpisment of dalibut liver oll, Alter regeiving the therapy

for four woeks, ssveniy-Iive per cont bocame normal and twonty-
two per cont showed marked lmpwovemont. Dwenty children serve
ing ss condrols recelved no vitsmin &4 supploment. A% the ond
of the experiment, ninsby per cent of the condrol group o=

mained uncheanged as to dark sdaptlon elassificabtion.

Sp, ©. Jeans and Zelma Zenimive, "Frovalence of Vitamin A
Defisioney Among Iowa Childrer American Journal of Dissacs
of Childvep, XIVIII (1934}, 928. ,

82, E, Snelling, "The Diophotometor (rober<faybor) in
Taptinz Vitsnin 4 Dallcleney”, Jourmal of Fadiatries, IX
(1938}, G55

"y, K. Baltre and Leslle J. Harris, "Vitamin A Defleiency
Among School Children®, Lancet, IT (1937}, 1009-1014.



In & study carried out In conjunction with the Unitsd
States Publie Health Bervies, Fal xuru. 1588, divided egunlly

®

and at random onge nmdrsd six shildrens One-=ha

w
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group serving as controls reeslved 00 units vitemin A daily,

amt the othey halfl reeeived a dally supplement of 18,000

2

units vitenin A In the form of Halibut liver oll capsules,

Results showed no conslsbtent lmprovement for slther roupe

o p w7 2 3 b f} o
Fowever, 1n an earlier siuvdy, Palmer and Blumberg , 1837,

report that the fwo hundred forty-seysn chilldren used in that

delinite lmprovement in dark adaption vhen

=,

made even though no vitamin 4

ipnlament
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inistereds  Sinece these ohildren improved wlithoub

yitamin A4 thorapy, decressing the
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gpoups of the 1037 study. Howevsy, thils lsz n-t the

gsinece the subhors state that no consi
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shown by elther group. Tet the sain in dark adaption of the
sarlisr study vas sitributed to & "learning factor®, Vhy

was the "lesrning factor® not evident in the 1938 situdy?

Bty Fa Falme "The Derk Adasptation Test fovr ¥itawin A
e fiﬂiﬁqag 5aan Jourpal of fnelic Hoalth, XXVIII
{18847, ﬁGQ. ' '

af Darkg Eiaﬁﬁation
iaiu%cw in
La0s

9ﬁ¢ e Falmar and Harold Blumberg, ”ﬁa
Teobnigue In ths E'&aﬁ@* boof Vitamir
Children®, Publlie Heslih Reports, LII
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Since there ls obvicuvsly & diverzoncs of opinion cone
corning the relliability of dark adaption tests, this study,
part of a long«tlue co-opersbive study of the Bdussiion and
Home Zeonomice Depariments of the North Teras State Teschors
Colleze, was formlated for the following purposess (1) To
Getermine 1 a learning factor is involved whon repsated
tests are mede with s dark adeption instrument, (2) To deterw
mine 1f the dark adaptlon of & group of second and third grade
children showing poor dark adapbion can be Lleproved by tho
daily administration of laliver cil capsulss, (3} To obbtain
a dark adaption curve for two hundred twenbyebhrse grade ohile

dren of Denton, Terxasn.
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4 deseviption of ithe blophotowmcter and other dark adspe
tion instyruments is _lven by nohrert in the study, "Dark

Adaptation of Second and Third Coude Children®s The bDiophobow

mebtric tesis for tho preo o omasie In o dark roos

with the ’%mw-magw@r mﬁ tramente  The long bteating moeihod

as degoribed Ly Jonns© s 1807, was uvseds ALl pubjlocts who

wouslly wore glasses wore (h

In order o developr sxill In opersatling

preliminavy tests vere made on hirty-Live collere shuwlents

and twelve second and third ora
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Robror® designates el by of the chlldren tssted as

falling in Joenstd glinical or sub-olintosd groupl
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Tvidently these chilldren ars elther not recelving enocush

s

vitamdin A oy are not asslintlisting enouh bo moet thelr
opblmun requlrements

EE 0113w

Sk

To debermine wholtler or not the eomdition of &

dren couldd be lsproved, permis Peed vitanmin 4 supplement
% #

was obtalned Irvon (1ftretvo parents. the cowpparation

of the schonl offielals, twsaby-nine boys and twentyethree
slvis, rangln: in age Urom seven to ten yesrs, reoeived one
plain Parke-Devis Haliver 011 Capsule daily. ¥anch capsule
comtalned not less then ten thousand s Be Pa vibanmin 4 and

one hundred forty-five U. Se Py vitonmin D. The classroonm

<';

7]

£

wher gave each ¢hild his capsule overy school day at the
same hour In ths morning, Two capsulass were sent howe on
Priday - the shlld to take Sabturday and Sunday. I woon
guestionliog 1t wua fo wd that the capsules wore nobt tulien over

the weeok=ond, the ohlld wes _fven two capsules on ¥ oy and

Tussday so that he had sl ht

between sach testings Following
the dally sdministration ol the Haliver L1 Capsule, biophotow
metric resdinge wovre made abt weekly initervals on the seme day

26

ol

the wespl, st the seme hour of the day. In order o adhere
to this routins, soveral ohlldren {(varying Irom thevee bo nins

in rmurber) were brou

in a group Irom the outlying school
gyntens to the testlng leboratorye. To focilitate time and
yot avold any lsconsletencies in meithod, the Jollowing plan

was useds



Yhen ¢hild & had finlehed nine simabtes of the forep erlod,

w

another olild, 3, was given his Initlial reading and was

started on his forvepsried in the derk, Dy this tlsze, 4 was
ready for the last resding in the forsperiody, followsd by the

expogure to the bright 1ishte After thils thres olrgios?! exe

posure o the belght 1l /ht, 1t was tise for B's ssoond fopow
period readings Thus, by dovelslling the two, considersble
time could e saveds This esconcy ime is wvaluable when

larre mughsrs are belng tezted

however, unavoldaible ciroumstances provented testing on the
desioneisd daye In this event, the vitanin & adslnistration

5%

g 2t Bhe gpover btlme the (ollows

was conbinved and Lthe

L S . b3 T PP IR o g S Y S B o Y -
ing weelks Peoding ves continued unill the subject fell within

=
s e . - % . " 4 g i ey e B iy Byer A R g aeen e "
Joans'® nora for a person with optlmum vitamln 4 stores,
4 ; ’ R * 1 P P BY. I o s g e L % .
Comsequently, bhs dark adapilon of each enild wes pruilsd

aver & verind of tluce
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Anothar cheelr 1z shown in Table 1. The chlldren from

gehool D peported by ﬁahrﬁrs are rotegbeds. There ie not
enouch variation lu the reedinges to be considered significant,

althoush as muech sz three weoels olapsed bebwoesn testas.

ﬂ@iyﬁhléﬁﬁ o %éﬁﬁ
HILDEEN W

Critical Dial Reading

Rohrer's Prosent Study
1 10 4
2 11 4
3 1z 11
4 7 4
& 5 5
8 21 4
7 15 14
8 7y 5
R id 15
10 7 4
11 i1 2]
12 4 o

If there is a differencoe in the $wo tests, the second
shows poorer dark adaption than the {irst. On the basls of
thess {indings, the dats used in thies gsiudy cannot Do atiribubed

to a loarning lactor.

 Sro1s Rohrer, "Durk Adaptation of Second and Third Orads
Children® (ﬁﬁ@ﬁhliahﬁd Thesis for Vaster's Degres, Depb. of
Home Heouomles, Horth Texas State Teachers College, 1940).
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At the end of the Iirst wesk of suppleomentary vitandin A
feeding, the averagse increasc in dark adaption per porsom
1o G454 with v renve of O ~ 18e Howvever, at the end of

two wesks of vitanin 4 therapy, the svera. o lnoreasss iz
of @ 8

4,08 {ranze 1 - 10}, sbowing that the rate of lmprovement
1z not guite so reapld gs 1t wos sibtey ong woelle AV the end
of the third wesk an avera:e inercase of S.14 {rangs £ =~ 13}
iz ghown. Thiz galn Is ovontopr than that obtalned alteop
two woelks of vitamin A therapy but lsgs than that obhialined
aften the [ilrst woeek. However, there is liitle 41fference

in the amount galined st the end o the fourth m

R 41
weeks, 4.00 and $.85 respestivelye.

It is evident that while the selin in dark edeptlon pey
woelk during viiezmin 4 sdministration is not ldentiesl, the
avera e renze lg suoh thet the Jlfferences are less than
the veariastlons fouvnd in Indivliduel wosie. For Insbtanece, the
ayveraye ran;e, G434 to 4.08, 1s ne lligible when one cone

slderg thel the ra in the first weelk 1ls 0 = 18, We mi ht

conclude, on the basis of the dlal realincs, that the weekly

paln durdn. the tlme the subjocts are roecelving the Hsliver

01l Capsules 1w sianilar,.

Acoording Yo the [raphing of {yplosl eases (Mlovrss 1,

3 and 4) the disianog bedwesn the {irst bwo reasdiacs
* A

satesl, ting sreatey derk sdeptlion duringe the

fi 8t week of vitamin A bhermpye fonseguently, those dats

are svaluated accordling bo bthe weekly porgentese galn in
of g &

>
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2 h
Aot
Tavle G« It will be/ngted Ifyom thie btevls that &

galn, thivty per centy in dark adaption ocours aliter
! o

L i
has eecelved the felliyer 011 the {irst weelk,

“‘ ﬁ;ff

wH 1‘1:
m&

“Critieal?

i Pl v sty
|
Hows Subje || Sum of &v. Roade AV, Wook
I Resdingg | Ing Ing Per ﬁﬁu 7

ammwez inl el Ine
, i-’*m* Cent | provensnt
/ , Below Horm

' Initial 52 301 5,78 74
ist 48 599 12,40 44 30
Znd 36 596 1550 50 14
a3ra 50 1018 20430 g 2z
| 4th 37 851 23,00 Opg® God

YAbove normsl.

The percenia; the Dollowing wools 18 fouprs

Four=Lenths roaspsc-

teon, twenty-two, twels

tivelye 'The povesnta gl of four weoks doss

not represent all ehildren Lecavse some 14 not have weeldy

begts {procedurs), nopr doss 1t ineluwde the soven wio were

euryied over a period of five woolks and tho one vho wag covs

ried gver slx zw",,&‘ Therefore, when the pevoentere galn is

atest Incrense in dark alantion oocurs
This fmet

eolnelides wlth the evidence ghown in the oravhs montloned

week of vitanin A




Since some invesilpators, Boohsr and Willlems™, 1987
and Jeﬁnsf, 1937, conslder thw ng of the Recovery

Period to be signillcant also, Loy this perled

are glven In Tables 4§ and O.

1 s’“\g‘ o "‘%g

J iflf‘u ;ﬂlémw A8 5&? 4 '
DIAL READING
?’afi&

naoQvery
Feoks Hloe Bulile Sum of Average -

Readings | Weekly Galn

st 48 426 8450
2nd 36 275 7450
vl 50 367 7430
4th 38 279 6400
5th g 41 5418

QOQM L
IR I A
3
¥

Tt 1z evident Ivom Table 4 thet lollowing vitedn A
therany thers is a weelkly incrasse in Jdark &&&ptian abil ot
gt the end of the Recovery Periods At ths ond of the [lvst

weck ol vitamin A aduiniatration, the averags lnoresse in

G

Ry

dark adeption per perzon Is 8.8 (range O = 25), After the
sub jsct recelves Hallver 011 Capsules foy two weolks, tho
average incrsese 1z Vo5 with & sance 0f 1 = 204 4s 18 the

caze in the ecritiesl pevried, when the calculation iz bhased
¥

Cnocher snd Willlams, "A Study of the Blephotomeler as
g Hesns of ¥essurlny Vitamin A Status of Human Adulte®y
The Journal of ; ﬁi?it;um, AVT {1987}, S4T.

?J@ﬁhu Rari Azawéatiﬁn aof Vitaxin A1 A Few Fholomeirle

Techoigue®, Ebaﬂﬁﬁl ef American Hedica A&ﬁﬁaiaﬁiﬂﬁ, o¥EII
(1957 }, éaln&S@,
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THE RANGE AN

Resovery

Weoeks |lios Sum of | Averagel Per Uent| Pepy Cenl| Range
3ub . Roade Read- Delow Gain
ings ings Horn

80
50

(]

Initial| 52 1523 25444 | 40,0 14
1t 48 1590 33,12 | 34,0 1840 19 -
2nd 36 1430 50,97 | 2040 14,0 |25 ~ 52
Zrd 50 2275 45,50 90 11,0 |38 ~ 57
4th 39 18 43457 Ca Be2 BL - 57
5th 8 400 50,00 0,0 | 08 44 ~ 54

LI A

(3 |

Censequently, when 1% iz consldered thei the range lis
wider in the Recovery Pericd and the percontare gein smaller,
the "oritiecal® veriod meens to be the more slgnilicant, Alw
though the dark adapblon abt the ond of the Hecovery Perlod mmy
be used in evaluating the effects of vitamin & therapy in waas
studies, 1t geems that 1t is not as indieative of resulis in
a study for reseaprch porposos as the readling of the "eritical?
periods

It is suggested by Matria and Iarris®, 1937, Sooher

and ¥1lllems®, 1952, end ¥eeht and Fandslbaunl®, 1030, that

%, ¥. ¥atria snd Isslle Je Harris, "Vitamin A Deflclency
Among Sohool Children®, Langet, II (October, 1837), 1014.

Qﬁgghar end Fillisms, "A Study of the Blophobometer as a
Yeans of Neasuring Vitamin A Statua of Buman Adulte", The
Journal of Nubrition, XVI {1933), 353.

10511z Hecht and Joseph Mandelbaun, "The Nelatlon Detween
Vitemin A and Darl: Adaptation®, Journal of Amsricen Medlcal
Associnblon, CXIT {1939), 191015187 |
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e

Aifference in the rate of speed st which various

4
a.os recch the norm of sn individusl with opilumum vitamin A

¥

gtoress There may aleo e a varisiion L

#5 e ek, .. § . 4 . . B
+ dark adantisn of

f

the pexes. Therg are twenty-nine Loys and twenby-threo

civls ueed in this study. OF the Iifty-two used, forty-iive
are elthor seven or ol bt years old. Table € glves & come
parison of the weskly davk adeptlon of seven ani oisht yeay

old boyse and Llrlgae
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foriticsl” Resding

Bove Sirls
Wese |Bos Sum ofl Per | ¥hly. Hore Sum of| Per |¥Wily.
Cascs | Headw | gont | Per Caaeg| Readw |cent |Fer
ing below| cond ing below |cent
fiorm | Galn Torm |Usln

Tnit.| 2 165 F5.0 83 | 129,00 | 760
1st 2 5b4 ‘ﬁzinf} Ty 21 345.@@ %;Q %ﬁ.ﬂ%
2nd 20 352 25,0 | 16840 186 | 964,00 | 32,0 1840
3rd 26 57 10.0 | 13,0 20 | 458,00 1@.& 2140
4th 20 4635 Oud”| 1044 18 | 411,00 | C.8 |12.8
5th 4 o 037 Cul & 0e96 | Cud™| 0.8
6th 1 84 Oad™ Oel

YALOve NnoTvie
It 42 evident thsat =t the end of the irst weel the
Bopd tical" readings show that the boys galned thilrty-fou

per cent while the :lrls galned only btwenby-slx per cont,
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pop cent reaghed Jeanst Ian thrss wosks
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3 o S A
wegkl, U the Iourtes:

wegkg, and el ht per eent in sz weeks. There are sleven

girde in voth the seven and ol ht & prouns, arcd the

two groups cawe up ab sxectly the same rate of speed. In

beth jroups, el hbesm per cent csme up in
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fige weels. The atudy inciundes four nine year old boys and
one nlne year old girl; 211 came up in four weeks. There are
two ben year old bovs; one came un $0 normal in throo weeks,
andt one in four wooks. I 1 appavent thabt the majority of
the subjects reachad Jeans 32 noym in three weeksy therelors,

three weoks 1g the mode for this group of chlldron.

TARLE 7

A CORPARIEOH OF U1 FAIE IH DARY

ADAPTION OF 7 SIRTE®
7T Yoay 0lds 8 Yoar 0lds
Boys Girls Boys Tirls
%osks Ho| Por Cent| Yol Por Jont!|io.| Por Coent| ol Par Cent

3 4 44 &2 is & o8 2 18
4 4 44 7 G4 O 54 7 &4
5 1 11 e 18 a 18
5 1 8

Tionr nAnG yoar 04 POyS CAME UDh LR LOUr WOBLSe One ning
year old girl cems up im four woels., Two ton vear old boye
came up in thres wecks and four wesks respectively.

This study includes children {rom Lhree schools, D, H,
and S, The sixteen children from schoel D rocolved vitamin A
therapy Ivom Fareh the third to April the govenbteenth. As
ghown in Table 8, the averare "erliical® reading for this

group when the atudy begine is 012 (range O = 14). This is

181y44.
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muhor of weeks for cach zchonl to oo

a person with opblomm vitamin A stores, 4t is evident thab
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adaption abllity of this group. When vitamin A administraw
tion continmues until all children attain the curve for a
normal person, 28 preseribed by Jeansi® , the averege curve,
Table 9, for the group is obiained. |

When all ehildren are included, the first two readings
in the loreperiod are greater than the same two readings in
Jeans' curve., The present study shows average dial readings
of thirty-two and forty for the firegt and second readings
respectively, while Jeana' readings are twenty-three and thirty.
lowever, at the end of the ten minute foreperiod, the dlal
reading of fovtye-six for the present study is a 1little lower
than the study refercred %to above, which is forty~eight.
Twenbty=~two is the dlal reading for the Yeritical® perioed in
Jeans'! curvejy the average for the presont study is 23.81,
All three readings in the Recovery Period are higher than
those of the reference study, belng 358.5, 44.51, and 51,6 for
the present study, as comparsd with twenty-eight, forty, and
fifty In the former reference study.

When the average readings for the boys are caleoulated
separately, these readings are higher in every instance than
those of Jaana'IQ, axcept for the "eritliesl® pericd, For
example, the Initial average reading for the entire group is
32.325 while the same aversgs reeding for the boys slone is
thirty-four. The two other readings inm the foreperiod vary
1ittle when calculated for the entire group and for the boys

Bipia.  Omia.
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rather than for the entirs mrour. The zirls are considerod
ssparately, and it la fownd that they have hirher dlal readw
iags in every perisd than thoss SQana*gg‘giwﬁﬁ. Howover,

the zirls are allpghtly lower then ths boys in every reading
oxcopt the "erltleal®, whileh iz 23.7 for the bows and 93.0

Tor the girlc.

These vavriatlons are not slmiflennt since the 4iffepe

ence in the readling ls not great encush to change & chilld's

vitanmin A olsgeiflication.
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