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INTRODUCTION

Vislon tests were {ncluded in the standardized
xamination given the national probability samples
f children and youths {n the Health Examination
urveys of 1963-65 and 1966-70, which focused
rimarily on health factors related to growth
nd development, as previously described, 1.2

ge, visual acuity and the degree of eye muscle
;balance were determined using selected Amed
orces Vision-Tester targets in Master Ortho-
ater Instruments under carefully controlled
onditions, as shown In the first vision and eye
xaminatlon reports from that study, 3,4 Chil-
‘en_were tested only without glasses or ather
orrectlve lenses,

-Because of the reported substantial increase
the Inctdence of myopia at or around puberty,
e vision test battery for the study of youths
2-17 years of age was expanded beyond that for
“,,,l_dren to Include visual acuity tests with their
sual refractlve lenses and a set of trial lenses
sed to determine the presence and severity of
yopla. Lensometer readingsofthe prescriptions
ed in the youths' present glasses or contact
nsas were also obtained,

~The new vislon test battery for the youth
udy was developed primarily by ophthalmol-
ists Dr. J. Theodore Schwartz of the National
yé Institute and Dr. Herbert A, Urweider of
éorge Washington University School of Medicine.
feasibility test of the new battery was made,
der the guldance of Dr, Urweider, in collab-
atlon with Dr, Lawrence E, Van Kirk, Health
xamination Survey Dental Advisor, by ‘the two

In the survey among children 6-11 years of

: VISION TEST VALIDATION STUDY
FOR THE HEALTH EXAMINATION SURVEY AMONG YOUTHS

Jean Roberts, Division of Health Examination Slatistics

" Initial survey dental examiners who would be

giving both the dental and vlslon test parts of the
survey examination,

Since essentlally no Information was avall-
able on the comparability of results from two
parts of the vision battery as they were being
administered in the survey—the trial lens test
for myopia or the phorla (eye musclz im-
balance) tests—with those from the usual clinical

ophthalmologic. examination, a validation study .. .

plsnned with the advisciy group and arranged by
the author of this report was carried out under
Dr, Urweider's direction in collaboration with
Dr. Van Kirk, The study was conducted during
July and August 1968 in Chicago, 1llinois, imme-
diately following cnmpletion of the regular survey
examinations at the two locatlons of the mobile
examination centers in that city, Dr, Mary Dahl,
Iliinois-licensed ophthalmologist, performed the
clinical examinations with the assistance of Mr,
John Petroff of Dr, Urwelder's staff, who was
the fleld manager for the clinical part of the
validation study, Health Examination Survey field
management and field representative staff made
arrangements for the return of the youths whomet
the study criteria for these additional examina-
tions,

It was recognized at the outset that three
factors would affect to an unknown extent the
comparability of results between survey tests and
the clinical examination, The first and most
critical of these was that in the clinlcalexamina-
tion the best corrected aculty was obtalned under
cycloplegla (with the pupils dilated), while in
the survey only an approximation to this best
cotrected acuity could be obtained with the




~ slmple lens and without the use of cycloplegics,
A second factor was the fundamental difference
between tha Ortho-Rater Instruments and com-
monly used clinical tests, Only inthe former does
the optical distance of both distance and near
test targets differ from their actual distance.

The targets In the Ortho-Raters used to test

phoria and visual acuity in the survey were
actually only 13 inches from the eyes, and the
desired relaxation of accommodation was pro-
 duced by means of plus lenses before the eyes,>
“The third factor was that both aculty and degree
“of eye muscle imbalance are known to be affected
by the individual's physical condition, in partic-
ular, bodily fatigue,® No attempt was made to
determine or to control. for any such changes
 in an individual youth's condition by the time of
" his reexamination which was scheduled a week
or more after his survey tests,

STUDY PLAN

The - vision test validation study for the

_Health Examination Survey among youths was

Table A,

Visually normal and abnormal youths 12-17 years of age from fhe Chica o are

deslgned to determine the degree of corre-
spondence, with respect to myopla and lateral
heterophoria, between actual survey test resuits
and those obtained {n the usual =linical examlna-'
tion by an ophthalmologist. : L

The study was conducted in Chicago, liliotio} s
during July and August 1968 immediately folloy-
ing completion of the regular survey examlnatiops
at the two locations of the mobile center in that
“city. Youths were given thefr regular standari
survey examination, then a sample was sele
for the validation study which was to includ
of those with abnormal and one-third of tho
with normal vision test findings, -
Criteria for the abnormal group wet
follows: . ;

1. Distance acuity of less than 20/20 (Snell
ratio) in either eye, and/or

-2, Distance lateral phorla outside the ;ﬁang
of scores of 6-16 where a score o
shows no heterophoria, and/or

i .

(stand 25) selected and reexamined in the special vision study: Juiy-August 968

All Chicago Study sample Reexaminedvi
area examinees selected - special stud
Vvision test results ggr::nt
Percent 3
Number | of ex- | Number ami;:es Number
aminees 1 study
sample
Totaleesmesmeenmoranncanes -|{ 210| 100.0 148 70.5 98| 66,2
NOEMAL = mmm emmsmmm mae e mmemmmem 92 43.8 30 14,3 29 19,6
Abnormale-casscacnancoccacaacen- 118 58,2 118 56.2 69 46,6
Type of vision .
abnormality:!
Aculty=secccmaercnccaann- - 106 50.5 106 50,5 59
Phorfaseeevoncanns-nn R ss | 26:2 551 26.2 33

'Includes duplication— 43 ybuths had both types of abnormality.




8, Near lateral phoria outside the range of
' scores of 8-18 where 13 s the position
of no lateral misalignment {n binocular
vision,

.~ Of the 254 youths in the sample draw for the
Chicago area, 210 were examined as part of the
regular survey, Vislon test results for them
ghowed 92 as normal and 118 as abnormal under
the special study criterla, At the time arrange-
ments were made for the regular examinations,
the Health Examination Survey representatlve
had described the purpose of the additional special
vmion study and had obtained consent from the
parents for the youths' participation In this later
study, should they be selected, Arrangements
were made to transport those youths to be re-
turned to the special study center which was in
the Public Health Service Outpatient Clinic,

Approximately two-thirds of those selected—
98 out of 148~returned for the speclal vision
study, These Included 29 ou: of the 30 selected
systematically from the normal group and 69
of -the 118 visually abnormal group, Original
survey examination findings for the visually
abnormal group who'vere and were not reexamined
are shown in table A, Vacations and work inter-
fered with the return of the rema’ning 50 youths
despite substantial followup effort by the Health
Examination Survey representatives and the field
manager for the clinical part of this study,

.‘:?REGULAR SURVEY EXAMINATION

~ 'The test results from the regular survey
e amination that are compared In thisreportwith
A!}eAt’lndings for the youths in the subsequent
special vision study, with and without thelr
gfasses, include: lateral phoria at distance and
near and monocular visual acuity at distance;
thé axls deviation and the power of the sbherlcal
glasses- and the findings from the trial lens test
'or. myopla, To preserve the independence of the
subsequent clinical examination findings, the
urvey test results were not made available tothe
special study ophthalmologist prior to the special
dy.
Monocular visual acuity was tested in the
ular survey examination using specially de-

signed targets in the Bausch and Lombe Master
Ortho-Rater as described In the report, '"Visual
Acuity of Youths, Unlted States."? Speclal care
was taken to keep the youths from squinting and
hence reaching a spuriously high acaufty level
during the test,

Lateral phoria of youths wag also tested with
and without correction In the regular survey
examination using the appropriate plates for
distance and near in the Bausch and Lombe
Master Ortho-Rater in the same manner as
the corresponding tests among childrendescribed
in the report "Eye Examination Findings Among
Children, United States,'* For this part of the
survey examination the targets permitted measur -
ing the degree of lateral phoria in single prism
diopters (%)at distance up to 118 0f esophoria and
118 of exophoria and at near up to 138 of
esophoria and 218 of exophorta,

The regular survey examination included a
trial lens test for myopia for all youths whose
distance acuity in elther eye was less than 20/20
(Snellen), The power in diopters (D) of the seven
spherical trial lenses used in the test were: 0,
-1, -1,5, -2, -3, -4, and -5, The trial lens test,
which was always started flrst with the 0 diopter
lens, was given without cycloplegia, No attempt
was made to determirne the extent of cylindrical
correction or axis deviation for those with some
astigmatism or to test with positive lenses for
those with hyperopla, Hence this trial lens test
was Intended to give only an indication of the
presence or absence of myopia and a crude
measure of the best spherical equivalent correc-
tion for myopia.

A lensometer was used In the survey ex-
amination to measure the power of the spherical
and cylindrical lens corrections and the degree
of axis deviatlon between the two In the present
glasses of the examined youths, The recording
forms used In the survey are included In the
appendix.

CLINICAL EXAMINATION

At the start of the subsequent clinical ex-
amination each youth in the special study was
tirst tested without, then with, his own glasses
(If he had glasses) for the degree of lateral
phoria at distance and near. The speclal study



ophthalmologist used the alternate cover tech-
nique, employing prism bars for the quantitative
- determinations which permitted measurementsin
single prism diopter units ranging up to 258 of
esophoria and 302 of exophoria at distance and up
to 308 of esophoria and 358 of exophoria at near,

A standard dosage of cycloplegic (2 drops of
1%, Mydriacil 5 minutes apart) was administered,
Twenty minutes after the last drop of Mydriacil
was given, the study ophthalmologist performed
a retinoscopic examination and determined the
best possible correction for the youths at distance,
The power of the spherical and cylindrical correc-
tion in each of these lenses was recorded to the
nearest 0,25 diopter and the axis deviation to
. the nearest degree, The monocular acuity with
this maximum correction was also obtained,
Results were recorded on examination forms
shown in the appendix,

The clinical examination was given from 1
to 4 weeks after the regular survey testing for
each youth was completed, :

" Table B, Extent of agreement between phoria test results on survey and clinical ex’—'i,
amination of youths 12-17 yeais of age; Chicago Special Vision Study, 1968

FINDINGS

Phorla Tesis o

For youths In the speclal study, lateral
phoria test results without glasses from the
survey and later clinical examination were in
better agreement.on distance than on near tests
among both the abnormal and normal control
groups, At near, agreement was better on these
tests among normal thanabnormal subjects, Since
the range in degree of lateral heterophoria was
similar at distance and near but substantially
greater among abnormal than normal subjects;
the extent of agreement or lack of it between
the survey and clinical tests does not appear to
be a function of the severity of heterophoria,

The proportion of youths for whom coma
parable survey-clinical test results differed by
no more than 1 prism diopter was highest for
normal subjects at distance without glasses (41
percent) and lowest for abnormal subjects at
near without glasses (10 percent), as shown In
tables B and 1-4, e

\ Difference between survey and = -
th%er clinical scores in prism diopters .
Group and test 523:29 ’J;
both 08 18 or 28 or 38 or
tests . less less more -
Percent of examinees
Abnormal group
Distance: ;
Uncorrected-ecmcenmcnccancann smecmmann—— 47 6.0 31.9 57.4 42,6
With correctionleescccncncanacaccacana. 37 5.4 24.3 37.8 62.2
Near: :
Uncorrected=emccncecmcccccnas “emmmmeua. 60 1.7 10.0 16,7 83,3
With correctionl-ceccenccue.. e e 37 13.5 27.0 29.7 70.3
Neormal group
Distance:
Uncorrected==-vemeccccmcccccnccannnanas 29| 20,7 41.4 65.5 34.5
Near: ;
Uncorrected-e-=-cemne- tetcmmrceccancs “e 28 10,7 21,4 39.3 60,7

"Wwith own glasses or contact lenses,




‘these 'tests wnhoutglasses the proportion
whom survey and clinical phoria test findings
réd by 3 prism diopters or more was
,ﬂcantly greater on near than distance tests
mong both normal subjects( 61percent compared
vith 34 percent) and abnormal subjects (83 per-
t compared with 43 percent), The respective
-distance differences in these proportions are
o;ically significant at the 5-percent prob-
ty level or lower, The proportion showing
degree of difference on clinical retest
prism diopters or more) without glasses is
significantly greater onnear, butnotdistance,
ts among the abnormal than the nérmal group
83 p’ercent compared with 61 percent), Findings

t

d ‘survey phorla tests with glasses among
bnormal  subjects are inconclusive; the re-
; péctive proportions of substantial disagreement
{3  prism diopters or more) do not differ sig-
nificantly from those found between survey-
linical test results among normal subjects.
.- Survey tests generally tended to rate the
.fsubjects as having a greater degree of lateral
heterophorla than did the clinical tests, More
than half of the normal and abnormal subjects
3cored lower on the clinical than on the corre-
ponding survey test for all but the normal
group when tested at near, "The proportions with
;fower ‘clinical than survey scores ranged from
64 percent for the abnormal group at distance

hout correction to 58 percent among normal

bjects at distance but dropped to 46 percent for
normal subjects when tested at near, For the

nainder whose clinical score was not lower
than thelr survey test, the clinical score was
substantially more likely to have exceeded than
“have- been the same as the survey score
«among abnormal subjects on three of the four
‘ytests-at distance without correction and at near
fwithout and with correction--and among normal
subjects at near,

- When the type of heterophorla in any degree
aa consldered, substantially more youths we:e
rated as having 1 prism diopter or more of
'esophoria at distance on survey than on clinical

_respect to the agreement between clinical

respective clinical tests, as shown in table C.
At near, the sorvey test results with respect
to some degree of esophoria are less consistent
than those at distance, but for two of thethree
groups or tests—abnormals with correction and
normals—proportionately more than twice as
many were rated as esophoric in the survey than
In the clinical examination. At near, the propor-
tlon rated as exophoric (1 prism dopter or more
deviation) was similar on survey and clinical
examinations for all three groups or tests—
abnormals without and with correction and:the
normals, However, atdistance, significantlymore -

(proportionately two to three time: as many)

were found to have some degree of exophoria
(1 prismdiopter or more)on the clinical than the
survey - examination, ,

The survey tests “at distance were sub-
stantially more llkely to show lateral eye muscle
Imbalance than were the clinical tests: the three
survey tests showed only 8-21 percent as normal
or orthophoric (0 prism diopters of deviation)
compared with 54-76 percent for the corre-
sponding clinical tests. At neatr, this pattern was
also found among abnormal subjects when tested
with correction (but not without) and among
normal subjects,

The degree of association ag measured by the
correlation coefflcient between clinical and survey
phoria test results among abnormal subjects is
significant -and slightly higher for tests without
glasses at distance than near {r=+,55 and +,44,
respectively). A significant association also may
be seen on tests with glasses and for normal
subjects where the chi-square test for independ-
ence shows a relationship or lack of independence
significant at the l-percent probablility level or
lower (tables 1-4),

Since {t is the purpose of the survey tests
to 1dentify and determine the extent of significant
esophoria or exophorla rather than to give a
precise measure or distribution of the degree
of imbalance in the youth population, the extent
of agreement between survey and clinical ex-
amination on this basls is of primary interest
here, The critical levels of significant hetero-
phoria most frequently recommended instandards
for referring children for further study and care
are 5 prism dlopters or more of esophoria or
exophoria at distance and atnear 6 prism diopters

7.3




ormal group o
Distance: - .o B & R
~Uncorrected=s===n== | - 3.4{ 69.0 7591 20,7 |

e e e e
© Uncorrected-======= 14,21 393 3934 14,2 46,5 | 46.5

.  1yging critical levels: di‘staﬁc‘ev egophoria of 55 or = more, exbphorlar of5° of mote
0-42 considered essentially orthophoric;. near esophoria of 68 or more, exophoria of

- or more, with remainder considered essentially orthophoric. 480

.v:",?wlthwovp'g’_igsse,s or contact lenses. el

~or more of esophorfa and 10 prlam diopters
more of exophorla, 48,9 Considering the ‘lesser.
degrees of heterophoria as orthophoria
basis of these broad groupings (signi
ophoria, significant exophoria, and
normal or orthophoric), clinical an 1
results show a high level of agreém ‘
essential orthophoria (table C and flgure 1)
The 1 >rcentage with complete agreement betwe
survey and clinical test results on this basis w
siightly higher on distance than near tests (95,
91, and 100 percent at distance, respective
for the abnormal - subjects tested ‘without ¢
with correction and the normal controls, compared
with the corresponding percentages of 71,73,
and 75 at near). SOl
T ‘ i : Refraction ‘ ;
- “Figure |, Percent agreoment between clinical and sur- From the survey and clinical examinal
vey tests among youths I12-17 years of age In 1den- findings for the youths in this study it

tifylng essential’ orthophoria: Chice ial vi- : :
4 gquy.' 1968, anby 90 Spec ' possible to determine the extent of agreem

‘3
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gla
xam!natlon

th theit present glasses. :

e degree of simple myopia, Obviously, the
efraction done In the clinical examination with
ycloplegla and that done at the time the youths
re examined for thelr present glasses would
-have determined the best correction possible at
'those respective times and would not have been
~: limited to just the negative spherical corrections
»f 'S dlopters or less used in the survey tests,
. The best apparent agreement among these
iree measures of corrected acuity (disregarding
e strength of the correctionneeded) was betwcen
he level obtained with refraction in the clinical
xaminatlon and that with present glasses at the
ime of the survey (tables D and S). Agreement

'l‘aﬁle D.

L ,between acuity on the trlal lens test and the re
~ ‘fractive examination was slightly but not sig
nificantly less good, while the pootest agreement
~'was that between results with the trlal lensand .-
- those with present glasses both done at the time B

n the’ refrsetlon part of the =
the best level obtained :

8 i‘vey. and t‘ne level at which they couId N

ted "less than 20/20 in elther eye withoul ]
. The falluré to reach that level may have
ue to 'slmple myopia astigmatism or a .

~ examination for 61 percent ofthe youths compared
~with 57 percent complete agreement between the

refractive examination. Agreement withln -one

= youths between thelr survey tests with glasses_
consistlng of a plano lens and slx simple» _
“gpherical lenses rangtng in power from

ity .74 percent between trial lens and refractive
s_dlopters could 1dentity and roughly grade -

~ examination. Substantlally less good agreement .

of the survey." :
Complete agreement with respect todtstance

-acuity level was reached on the survey tests with :

present glasses and with refractiononthe clinical

survey trial lens test results and those from the
aculty level was reached for 81 percent of the

and thelr refractive examinatior compared with -

was found between acuity on the trial lens test
and with their own glasses among these trouths-m‘:; i
only 43 percent reached the same aculty levelon -
both types of tests while for 60 percent aculty
differed by no more than one level, The poorer
agreement between the trial lens test results

and- those with their. present glasses reflects

the fact that not all of the youths were reaching
their best corrected acuity with thelr present - -
glasses at the time of the survey, .

Consideration of the acuity level reached on. -

each of the three types of tests in relation to the
spherical equivalence of the corrective lens uséed
gives -some further insight into the lack of

Extent of agreement on visual aculty level among findings from refraction in
clinfcal examination,trial lens test In survey, and tests with present glasses in sur-
vey of youths 12-17 years of age: Chicago Special Vision Study, 1968

Tests for determining acuity

Difference in monoculay
dcuity level

Nunber
of
tests
Three
None One Two or more

Refraction vs, trial lengee---c-eecaccaca--

i cesent glasses vs. refraction--------c-.-..

Percent of tests
103 57.2 16.6 8,8 17.4

i'r’lel lens vs. present glagseg--=----=---- EL LR 751 42,7) 17,2 12,2 27.9

84| 60,7 20,2 11.9 7.2




»'a‘d»halt the power of the cylinder, This ap-

Heot of - ignorlng ‘ot omltting " tha dstigmatic

amination and with thefr own glagses or between

he trial lens (tables 6-8),

r‘l'able E Pro ortton of teata 1n whtch acus
Aty ‘of at. east 20/25 was obtained for
- youths 12«17 years of age with the re-

‘elal: vteion Study, 1968

e

lAlgebrmc sum of the spherical and
. one-ha f of ¢ylindrical lensg power,

: g per limit of spherical "equivalence
tn tr: 4l lens test was -5 diopters.

mplete agreement in the measurementolacuity :
among these three tests, As used in this report,

;epherlcal equivalence of a lens (system) is
~that’ described by Copeland (1928) 10 as the
_algebrale sum of the spherical power of the lens

“proximation of the strength of the lens has the

h {n compound lenses (:hose with both a
phertcal and cylmdtlcal correctton) to the extent L

he power (the reclprocel e
_al length) and the spherical equivalency .
the lens are’ identicai ln the ‘present study,

I PERCENT REACMING AT LEAST 2025 LEVEL

! ‘test was found to bebetter’f}'f
n that between acuity on the refractivé ex-

fty test results with’ thelr glasses and with3

. The proportion of youths in the study reach- ‘
;ing at least the 20/25 level on each of the three

‘when a lens with spherical equival Iy

. - through -4 dfopters was used, as may be see
. fractive examination and the trial lens

" test, by the spherical equivalence of
the corrective lens used:. Chicago Spe- -

- visual problem s not one “of simple myop
‘while at the upper extreme are those néedin

_ percent on tests with their own glasses and thoe

Percent of 1 monecus
; lar tests with cor-
i .~ |rection to at least
S sthertcal e utva— 0/25 level
~lence! in diop-
7 texs ' s ‘
Trtal Rei Pres-
lens | frac-| ent
test [ tion | glasses
| Qeseesdcscnnencas | 27,2 | 94,4 55.5 .
D e e ~==1'92,01100,0 100.0
#l,5cccacannacnaaa 1100,0 | 90.9]. 50,0
Sl emdNscneweneseeE. 66'7 80.0 E 66.7
‘.3................ 91,7 ] 88,2 91,7
(wfenacacncnnnacnna 100.0 | 100,0 75,0
-5 ox moreﬁ--~---- 21,71 68,2 76,7

2

3. 8.8 '8 8 3 8 %

o
o

Figure 2. h-o rtlon of monocuia te :
aculty of atleast20/25 was reached with
test and refractive examination, by spherical

-alence of :lens : for those requlring correction
| to & diopters or - more: chlcago:'Specla (1]

Study, I968

acuity ' tests - shoWs generally good agr

in figure 2 and tables E; 9-‘-1,1. The poor. aj
ment  evident at the extremes ot th
range-—0 diopters or o _correctl
diopters-—reflécts the limitatlone of this
test, At the lower extreme are tho

stronger corrective lens; About 3percentof th
youths were found on clinical examinatlo
hyperopic rather than myoplc, so that n ;
Improvement In acuity could be expected wIt,
a simple negative lens,

Seventeen percent of youths reached the sam
aculty level with the same spherical equlvalenc
of lens on the refractive examination and trla
lens test compared with 11 percent on the re.
fractive examination and thelr own glasses and 1.

with the trial lens (tables 6-8). The bette
agreement Is found only for those with a sl
spherical correction (the respective percentage
being 12 percent, 6 percent, and 5 percerit)
whiie youths with some degree of astigmatism




the trial lens test and 14 percent than that in
elr own glasses). If comparison is lmited here
the possible rauge of the trial lens test, the
ormer proport!on As reduced to 12 percent,

e entire group or 20 percent if comparison is

ess than 6 diopters).

'(Sﬁvpérqent) required a complex lens with both
erical and’ cylindrlcal correction to com-

sate for. astigmatism to reach thelr best

tween the clinical examination and trial lens
‘findings with respect to the power of the
orrectlve lens needed and with respect to the
best corrected acuity with that strength is sub-
_tlally poorer among these subjects than among
emaining 47 percent where no cylinder in
‘lens was needed, For the latter group, with
astigmatism 25 percent reached the same

e on both the clinical examinatton and

ifor whom a cyl!ndrical correction was

i tbe refractive examinatlon than

ther the ttial lens test or tests with thelr own
ses: (22 percent reached better acuity with a
nger correction on refraction than that used

_them at the time of the clinical examination s
~ shown in tables 12-15, The degt’ee of associati.

- spherical equivalence and the spherical lens part

pstantially more. youths reached better acuity
with a stronger correction in thetr own glasses
| that uséd in the trial lens—44 percent for
reached with the trial lens and with their presgent
mited to the possible range of the trial lens :
: : ‘both tests done in the survey without diiation,
or - refraction In the clinical examinatlon

+.05 for the entire group or +,20 if Himited to

‘thefr present glasses in the survey and that;»':fﬁ
- found on refraction (with cycloplegia) in the

orrected aculty (table 6). Hence the agreement

- group but increased to +,70 when limited to the .

‘level with the same lens spherlical equiv-

1 lens test compared with 9 percent among

or extent of agreement with ‘réspect to both the

in both corrections s veryhigh (r = + 84 and X3, =
1,155.53,p<.0001), No significant association ot
agreement was found with respect to the power
of the cylindrical correction or the axis devlatlon ‘
in the complex lenses (tables 13 and 14), =

It s of interest to compare the acuity levels

glasses for the youths in this’ spe’ 1al - study,

but within a perlod of less than -20° minutes,
The correlation here was of a very 10w order -~

those with simple Spherical correction in’ their
glasses, The correlation between aculty with -

clinical - examination was . +.40 for the entire

group with simple spherlcal lenses, = e
Thus on the basls of the Chicago study the
trial lens test results from the survey would
appear to differentiate myopia and to provide a -
slightly better estimate of the best corrected
acuity level for the youth poputation than that
obtained from test results with their present
glasses within' the limits of the strength of the -
trial lens test, The estimates will be better for e




-~ those youths who require only a stmple correction
“of 6 dlopters or less than those requirlng a
- stronger lens or COmplex correction,

DlSCUSSION

Previous studles have shown correlations

+,64 to +.77 at near,6,12-15 From these studins
s also evident that, as measured by the corre-
~ latlon coefficlent, the assoclation between machine
_teste (including ‘the - Ortho-Rater) and cifnical
‘tests Is-as close as that between the ciinical

k kcondltions with only a short timelag between
,‘the first test and the retest,

: between clintcal and survey (Ortho-Rater) phoria
~ - tests at distance In the present clinical study are
. within the range of the previous survey results
(r=+.55), while at near they are somewhat lower
“fr=+.44), Considering the timelag between the
- survey and clinical examinations of from 1 to
4 weeks, these findings are remarkably consistent
- ~with those from previous, more closely controlled
_studles, Complete agrecment for 7G-90 percent
on ‘the varlous- phoria tests was found when
results were grouped Into the three categorles
of significant esophorla, significant exophoria,
.. and _essential orthophoria, Hence the phoria
. findings 'among youths from the Health Ex-
amination Survey in 1966-70, of which this
~ study group s a small segment, can be expected
to give fairly accurate estimates of the prev-
~alence of significant esophoria and exophoria
‘among youths 12-17 years of age in the United
- States,

With respect to the measurement of visual
aculty, the comparability of machine test and
clinical test scores has been investigated in at
least three studies, but these studies used in-
struments or iargets differlng somewhat from
those in the present study, !3.16.17 The findings
from these studies would indicate that the as-
sociation between these machine and clinical tests
are also as close as between the clinical tests
themselves, ranging from correlations of +,70
to +,90 when hoth types of test are done without
dilation.

Because of the limitation of the trial lens
used in the survey, the timelag between the

correlation between the acuity obtained on the
‘survey trlal lens test (without cycloplegla) and:
~ that obtained by refraction (with cycloplegia)

- between clinical and Ortho-Rater lateral phoria
Ltests ranging from +,53 to +, 94 at disiance and -

- if the comparison 1s limited to those 47 percent
of the youths for whom onlyaspherical correctio

g»tests themselves when given under controlled‘

The findinge with respect to agreement

“used in the Health Examination Survey of 1966-70

survey and clinical tests, and the fact that the.
best correction was obtalned by refraction with
cycloplegla in the clinical examination, it is to
be expected that the agreement’ between the
survey and clinical acuity tests will be lower.
than those from the studles cited above, The

In the clintcal examination was +,29, However-

was needed (without any astigmatism requlring',
a cylindrical correction also) the correlation was :
increased to +,54, ' , =

SUMMARY
The validation study of the vislon test batter‘y

among youths 12-17 years of age was conducted i
among a sample of youth examinees in that;}
survey from the Chfcago area In July-August
1968, The study was designed primarily to
determine the degree of correspondence with
respect to myopia and lateral heterophoria. be
tween actual survey test results and those obtaine
in the usual clinical examination by an ophthal-
mologist,
Following 1 to 4 weeks after thelr regular
survey examination, a sample of 98 youths, -
Including 69 who were judged visually abn_orymal_.,
by predetermined criteria and a control group of .
29 normal youths, were glven a standard clinical
ophthalmological - examination In which c¢yclo- -
plegics were used for the refractive examlnation, -
Findings from the special study indicate that
the survey test results for lateral phoria will
give fairly rellable estimates of the prevalence -
of significant esophoria and exophoria among the
youth poptlation of the United States ia the 1966~
70 survey. The trlal lens test for myopla wiil
give aslightly better estimate of thebestcorrected
acuity among the youth population than that-
obtajined from test results with thelr present -
glasses when considered inrelationtothe strength
of the correction needed, The estimates will be
slightly better among those requiring only simple
spherical lenses than those with astigmatism
needing a more complex corrective lens, :
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A Ilo L e N T L esarvsessenba 3 1 2 - - - - -
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areent o: monocular visual acuity tests for ;ouths 12 17 years o
on in clinieal examination and the trial lens test 1u survey, by th
gth o lthe lensea: Chieago Speclal Vision Study,_b

§‘§

e givé t
sgal acuity

. Best acuity on ;*- e = Best acugty On
. : o tefraction o N | refraction
nparative stren; th1 of refractive {rotal {7 - o rotal ffe oo fne o
: 'l - eyes Sane | Better | Worge .| eyes ;|| Same - Better
and: "13% le“ses sl ;egted, a8 |7 than /i than tegted Cas: o bithan
i Dot e L with o | withe with - iwith:
Lo trial | trial jtrial trial trial
. ~lens lens 1eno‘: lens | lens"
| memeotres | peencoreess
pherical eCIuivalencai of all lenses ln O R e e e e e
ve 'xamination.‘.*‘t : D e T I TR
N T L e
qme‘ask ENB-mc-sesnddnasnnianin '1 38 S 21 :’_!' 36,9 ,:13§$ ~'f§d.%i L
ier than txtal lens but.withia oo o S L R DR S e p e
1608 rangeenssmsavescasansingun - 022 0 B 12 21203002 11,6
Weakey than trial lengesss sadane 32 17 ‘10 5 3L} 16,5 0947
leyond trial lens range (6 dlopters { ' - : R
r»mote)."'."""'""'""'F"""'""'"'~ 11 - 11 - ‘10,7 - 10.7
Apherical Tens only used 1n refracttve ' L
@ amination: , ;
- TOtaliesessiecmensocicoionnaacnes 48l 2 23 5] 46.6 20,4 22.3
Power gamé as trial lefigacamnamamcsann 20 12 8 - 19.4 11.7 7.
Power stronger than trial lens but
within trial lens range-se-e=ea=- e 6 2 3 1 5. 1.9 .8
Power weaker than trial leng«-esimo-es 18 7 8 3 17.5 6.8 7.8
Power beyond trial lens Fange (6- ) : S
iopters or more)-------~------------ 4 - 4 - 3.9 - 3.9
Ehetical and’ cylindrical lenges used in
efractlve examination- _
rotai---.--~--,—--.---‘----’--------- 55 21 31 3] s3.6 ) 2041 301
Power3 same ‘a8 trial leng=recnensnuaca 15 6 8 41 14,6 5.8 7
Powerd stronger than trial lens but ; : _
wlthln trial lens rang@escccecss-ac-a 20 8 11 1 19.4 7,8 10.6
Power3 weaker than trial lenss-ceesess 9 7 1 1 8.7 6.8 1.0
Power? beyond trial lens range (6 : ;
,1opters OF MOYe) =s=ssmmecsmanoncnne 11 - 11 - 10,7 - 10.7
Sphefical equivalence* saiie as trial '
]G esennssanunasckbatsshitnnsnsnnacna 18 5 13 - 17-5’ !0.9 12-6 -
Spherical equivalence! stronger than
rial lens but within trial lens
Ya Qiuuesapmnsveatescansanaa L LT L 16 6 9 1 15-5 5-8 817 1-0
Spherical equivalence! weaker than
ctrlal lengseceeccnccsacccnccaccuasnse 14 10 2 13.6 9.8 1.9 1.9
sihertcal equivalence! beyond trial -
ens range (6 diopters or more)=-==-== 7 - 7 - 6.8 “ - 6.8 -

tPower and spherical equivalence,
2¢pherical lens power {n simple lens
ilader 1n complex lens.

“3algebralc. sum of power of sphere and
'Algebraic sum of power of sphere and

or algebralc sum of power of sphere and one-half power of cy-

cylinder in complex lens.
one-half power of cylinder in complex lens.
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r '8 17.ve
s with predent glasses Ln sux
o1 "chicage hectal vliton

Asusl 8
ation and vey b
serength o Stldyy

i

e
-

orse [ Total 1
With feested || with |

glasoes

~ percent o

‘Powerd game 4y own glasses---
Power3 stronger than own
: g1aq§es B e o EESrty § B | BN - . E
Power$ weaker thap own - | , : ~ . : o
81!‘ ;il'&i-p-"--'?noq.’-'-f,-'-.. ; 26 g Lt 11 9 6 30.9 13'1 10'7

~spher{cal equivalence! same *

a8 own glagseBescscrnmvosnca 13 4 3 61 15.5 4.8 -3,6

Spherical equivaience! - : ~

; stronger than own glgsses<-- 12 3 8 1] 152 3.6 9.5
i Spheriéal equivalence' . ) i ' : : -

“Ipower and spherical equivalence. o N e
25pherical Tens pover in - simple lens or algebraic sum of power of sphere and oneshalf power of ¢y~
linder in complex lens, . - . . T et
:3A1gebraic sum of power of sphere and cylinder in complex. lens. _
IAlgebraic sum of power of sphere and ona-half power of cylinder in complex lens.




unbey and percent of = monocular visual “aculty tests for youths  12-17 yeara of age g
“leny test and ;eagszwith_presen:‘31;;59;»1n,survez,;by‘the visual dcuity level: veache
omips ;Qaintrensth,ofqthé_;gngestjChieago Speclal - Vis oﬂ‘s;udy, 1968 - LR R

.

et

- J< || Actuat acuity with { .. Actual dculty with -
T 'L - own glassés o fp o ovm glasses o
2L Comparative strength! of youth's own [Ot4l |77 e . |Total e
: h ALY e SLLel d ST ] eyes Same | Better | Worse | eyes Same | Better
— :313"9?~‘:§ trial {e"’ ~ |eeBted [| as | than | than [tested || as | than.
g L , L with |- with Jwith - with with
e trial | trial -] trial O} trial | trial
lens | lens | lens “iff lens | lens:
—1 . » v ‘ L
o AT L Number of tests ‘ Percent of tests = ..
sT1cal equivalence? of owr glasses: - i S eEiingets
e e [ £ 19] 39| 17| 1000 253 s2.0| 22,7
86 trial lenseasevecaioveanoceea] 19 9 6| 4| 253 1200] 80|
Onger;thgh“ttialflens[but within - ‘ N | B Sl
{a] lens rangessmsemovcccamaamansce 24 6 15 3| 32,0l s.0] 20.0
{eaker than trial lens--ecascmesaranan 11 3 - & 14.7 4,01 -7 -
Bevond trlal lens range (6 diopters : : ) ) L B
. Qreg?ff’ﬁf.fﬁ“'f!?'?‘f"'f"-'-- 21 1 18 2 28.0HE' 1.3 26,01
1:g1{1§h§!0§13,1n'6wﬁ glasses: i L SO BT B e
17 (T B COR U IS, T | I | T 8] 454 10.7] 240
¥ game 4s trial lemg-s-sccoc-uassas 5 4. 2 2| 1106.7| s3 2.7
ower: stronger than trial lens but ) ’ e .
fthin trial lens range<=csucccancdai .9 3 6 - 12.0||°- 4.0 8,0
Power weaker than trial lens-eecnceeces 5 - - 5 6,7 - -
ower beyond trial lens range (6 )
opters or more)wessesconcan mewmames o 012 1 10 1} 16,0 1.4 13,3
Spherical and cylindrical lenses in own
glasses: : : L
B T N 1 ¥ | RS ¢ 21 9] se.6)l 16.7) 28.0) 119 -
969er3 game as trial leng--eceecceana - 4 - 3 1 5.3 - 4.0 1.3
Power® stronger than trial lens but
~within trial lens range--s-ceueac.. .e- 19 8 7 4 25.3 10,7 9.3 5.3°
Power) weaker than trial leng----= e S 2 - k) 6.7 2,7 - 4.0
PowerS beyond trial lens range (6
iopters” or more)=s--ecane-- wenansnan 13 1 11 1 17.3 1.3 14,7 1.3
Spherical equivalencel.same as trial ‘
Yergeeaanaaaasn “eocegeesmsnanesaasace 11 5 4 2| 14,7 6.7 5.3 2.7
Spherical equivalence® strorger than . :
trial lens.but within trial lens :
KANgess-messmcomsononaameciaaioaanan 15( 3 9 3l 20.0 4.0| 12.0 4.0
Spherical equivalence’ weasker than
“trial lenso---------;-----~---------- 6 3 - 3 8.0 . 4.0 - 4.0
§Ehetical equivalence’ beyond trial )
‘lens range {6 dlopters or more)=--s-s 9 - B 1 12,0 - 10,7 1.3

IPower and spherical equivalence,
‘?Sphetical lens power in simple lens or algebralc sum of power of sphere and one-half power of cy-
ndér in complex lens,

JAlgebraic sum of power of sphere and - ylinder in complex lens,

~“Algebrate sum of power of sphere and one-half power of cylinder in complex lens.
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v
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_ Monocular acuity .

20/20].
or
bets

ter

20/23%

20130

20/40

20/50

20/60
to
20770

20/100

20/200

1-5
w1
S0

Ve e e e
MDA

- JRIAL LENS.

Tot‘lh.i---.'.ip---.-.-g ---.---..-'

power?

Dc.----.‘----.Q-...---‘------'---
D--0.--.--‘.-nqn---.--c------a-.-
D------...-.--.----.u...---u-..--
Devsascinosucsansannninavaovsabane
D---..q.---------.--u---c--o--.--
Peavrninannsunscinasiasannnssnasons
Dessissnonsnunsisorpsnanninioannas

- REFRACTION
TOtaI---------.--‘-f.---.---q--.-

- Lens er? -

10

3

54

10

11

12

Nusber of tests

4

NN [ )
Jrchind . NV 2ird

10

3

>3
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0 LI ety P

hoad
w

ONE P 00 N

24

&;l LI ol ol ™

Orty ey g .

T B AN A R B

- 0, 0N

I R R

Coaas gyle e

-12 »D--.--.---.-.Q--.---’-g-.-.------.- l 1 - - - - - - .
=10 ynnntqq--1--.-.-c-:u.-i‘-b-..!'d.- 1 - - 1 - - - - Ve
% 9 Deceiassnvnatocsvanacatasiscuctns 2 b3 L 1 - - - - &
-‘ 8 D-.-Qu.-.-..‘I-.---.-.----.-n--.. 2 - - 2 - - - - -

<7 D-.----------'q----<-o----u----.h 1 - - - - - -1 - -

e 6 Decssivccasnsaniansoratonssasinin -8 5 1 - 2 - 13 - L]

- S Desucanccnsnsvsasasontstianansisan ? S 2 - - - - - Y

o 4 Decssinscnsesnscancatusnatisnsses 11 8 3 - - - - - -

= 3 Desucinncmseaciencascsinsnnpenncan 1?7 11 4 2 - - - - Ry

= 2 Dv-c---------,-h..-a.--:---g-----n 10 6 2 2 - - - - o

41,5 Devasvasnsinnnnsccansssnsnasntonns ‘11 7 3 - 1 - - - -

-1 10 8 2 - - - - - -

0 18 11 6 - 1 - - - -
+1 szl 1 i -] | - : :
42 1 - - i - - - - -

Spherical equivalence’

al0) Dencccsscncisannnnsnacsannanicnnne 2 1 - 1 - - - - -
‘w9 Deiessccessvmcsvsnnenoncnannievan 1 - - 1 - - - - -

# 8 Dresésnussvsnanssannnsbasnvnnanns 3 1 - 2 - - - - -
‘e 7 Deisiverevnansscescisancnavatnnnn - - - - - - - - -

» 6 Detisesevcssnnunusnsnanansancnsen s 5 - - - - - - | -

e $ Dacenmocces veliesesnsnenssancssna 8 4 3 - - - 1 S -

el Desevsvuwnncncssnacsnss Nesseeassne 10 7 i - 2 - - - -

o a3d Decnumneosnscuanas “ecummsqsmnanscman 18 12 [ - - - ‘- - -

22 10 sl 2 2 : : : : :

1,5 10 6 2 2 - . . . .

-1 11 9 1 - 1 - - - -

0 Bl 12 8 . 1 : : - .

1 1 - 1 - - - . - -

32 1 : - 1 : I I . :

Percent of tests
11,7 3.9

TRIAL LENS

Totalesen-e crecescemsaneniens .e- { 100.0 10.7

0 3.9

Negative lenge=ecn=- “asesans ccnmcannaes 3 1
8.7 - 1.0 - -

?
POWEI =sencrcnausornuanivancantasnnan 2

REFRACTION
(Sphericel equivalence)

52.4 3.9 6.8
5-8 3‘9

63‘1

Tot8leccsnerencancinccansannanan

Negative leng-=--= ancscnscescmene comea 75.8 48,5 18,7 7.7 2.9 - 1.0 - -
POWEr cersvacnonesnoninsnscsunanannnan 22.3 14,6 6.7 - 1.0 - - - -
Postitive leng=---- dasssentinsennesnans 1.9 - 0. 1, - - - -

;Hlth both types of test, !
gPower of lens {in diopters (D)= al ebrlic sum of spherical power and cylindrical power in the correction,
¢ :pbe:lcal :quivalence of lens in diopters (D)= algebraic sum of spherical power snd one-half power ofcyllnder
n the correction, L
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Teble 11, Number and petcent of monoculat ‘visual aculty tests for youths 12.17 years of age,
o thc visual dcuity level reached and the atrength of “eorrection on refraction and ln pteseﬁ
.fglaaiel: Chicago’ 8pecia1 Viuion Study, 19 :

T

Moricculdr acuity

“‘est, power; and spherical | rotat! 20,20

equ valence of lens : N
bet- 20/25 | 20/30 | 20/40°| 20/50
ter | :

REFRACTION Number of tests
: 15 7 3 -

Totalasmsvsacnsnnsnsinconvaacnn

1%
T

© Lens Eowerg

¢12 : D--n’---n. -------- csEpanscecennNe 1 1 - - - - -
=10 Devcnsscanasnarascnsbssannnasswee 2 1 - 1 - - -

=g D--n.--.--.------u.---o-s--.---‘ 3 2 - ‘ 1 - - -

w8 Devancnscncuncnsanesacnnannnas - 2 - - 2 - - -

‘-‘7 D.--------. ------ P 1 - - - - - 1
3'6 D----------gi------------------- 8 5 1 - 2 - -
- 5 4D-n----------------.-..------.-‘ 7 5 2 - - T - -
- §  Dewncancvacpacvcccntsnasasinannn 11 8 3 - - - -
- 3 Dewémcnsdnansananessnancasesnhean 16 11 4 1 - - -

. 2 Do-i---n-..--.---’-----.--7,---‘6-.’- 10 o 6 2 2 - - -

‘.1.5 D--ga-nn-;a--.u-----,---- ----- - 8 ) 5 2 - 1 - -
=1l :Dececancnssnctsnmatorabunsannaas 5 4 3 - - - -

U Decscrvctoanvsascossosnnvnannnanans 8 8 - - - - .

‘] Deasansnnnssnananniaa LLELLEET Y T 2 2 - - - - -
» - Spherical équivalence?

‘)10 Deceivacsnacsunntnspacncanacaana 2 1 - 1 - - -
v Qi PDrsnacens Camama LT L L PR TR Ty 2 1 - 1 - - -
- 8§ D—---f---‘---q----------pn------ 4 2 - 2 - - -
- 6 - Decsronvoucncnarsavanaiivanannas 5 S - - - - -
= § Docssscnsscscesccamsamacmcsacnns 3 4 3 - - - 1
w 4 Peevicavuccassncaan Cascacecncaan - 10 7 1 - 2~ - -
h‘3 D-.-------g--------------—-q---- 18 12 6 - - - -
5 2 Demeecana Cacecsecaaa cwrecccacsa mma 9 [ 2 1 - - -
-1‘5 D---------- -------- Tapecaane LYY 8 l. 2 z - - -
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0 Danenee- R 12 11 1 - - - .
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-18 D-------------- ..... cmcadmaamma.

2 - 1 1 - - .
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“]l]l Dececanae fssssscsccscsacssscccen 2 2 - - - - -
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R 4 . 1 1l -l

with both types of test ‘ ‘
r»Powfr ‘of lens in diopters (D) - algebratc sum of spherfcal power and cylindtleal power in
ctiony o ‘
phetiéal equivalence of lens in diopters (D) - algebraic aum of spherlcal power and one-A
Linder {n the corréction.; Rt PR e e



able Ll mber and percent of monocular visual aculty tests for youths 12-17 years of age, by
hé{w”sua,~a¢u!ty‘1evel,reachéd and the ~strength of ~correction on refraction and in present
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~ APPENDIX
RECORDING FORMS

HES-111 June 4, 1968
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L'Remarks. e ~ ol :
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Record of calls ahd appolntment for Speclal Vislon Studyx I

Appaintmentliﬁ
(D‘V!‘ffmﬁ"{‘

By - " ;Da;e :. B ) Pgrpopquqtaqted ;Jk

Examlnatlon Findlngs*: [:7 NOrmal [:T Abnor;ir
Tests without Correction =s
Blnocular laterel phorla. dlstance (Code)
‘Monocular distence scoret Re,__  Lt..
. Monoculsr near score: Rt Lt,
- Tests with Correction a- i i
Blnoculsr laterel phorla (Code)t Olstance :

—————

R ?‘bbhaﬂﬁéli"ﬁcladé= Léterlf"P§3rl='¢!‘dlit!ﬁéé less than 6 or dors thas 16;




HES & ‘x"'
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ZoJuly 23431, 1568
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Be . o L X3
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i T =

‘ote: Phoria readings 1n whole diopters (Ewesophoria,
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1im : ‘ Scote Line _ ’ Scote
3 OSONH YRZCR —_ 50 i Kos - ——400

L8 RHICO OSVKN . 40 2‘ ; zsgg;p] .__zoo‘

-2 SYNHO KERDZ . 30 2 veupN]

o | RHSCK OIDYN . 23 3 ZNSKH VDRCO  _ 10¢
9 OZRVN HSCKD _—. 20 4 " OICRH NSKDY —— 70
10 ORHYN 2$KCO — 17 ‘

R OSKCY RIHON __ 15

sxyr{on\bcvn — 2

. Cods ,__;_;

Dugom! hM duw;b eui icmr Mnissed; howoah! dine chmngb ncuohl of line not ;mmprcd

md eﬁmu.h lop Ml fne [0 n:mp:ﬁ

Q

ERIC

o SR A rui Toxt Provided by ERIC

l’m: RO 118




Mm

CVI!S DKNNO ..._..30

6 |vireo HuseN 40
7 [MstRN ovcoux‘.....ao

2Key ousw 4

30“0 IIHNC
W!N SOKNC

_oxom nvzcn

20| RKZVD OSNCH |

17| oxsmowver o
| VaCHN 028D —
17 ROHKS VONCZ ey

‘scv .

HNRCO
YOsIX

Noocv MIKH e loo

R»oM m

k00

l s

cﬁsx‘o |
i NDVHK
Ouns NCV RD

4‘ vnch osoux..... 70 ncovu onm

A Ksovo unzcu :

D Almro'numb«mlvmtlo

‘Muou-s; g




S ALY ELAIATION “'"%"""', ‘ contic Vitow
S D_ISTANCE Wswﬂéwml CORRECTION ‘ ¥ (] Wik plasass

3 ] Wik comtier lenens -

" moam mwu mom-msrmce (Chack Aumber nesrast orrow) :
_Dtowt O O2 Oy O« OssDOs 0r s Qs o
00 DwDn Ou O Ok O Ow 0w O Oa

Dligﬁlﬂﬂ : . -0 Atrow o aumber not visible. Code meer ..
#A. MONOCULAR DISTANCE —-SMALL® 3. MONOCULAR DISTANCE—LARGE® (Omir i Scors sm Diad 34)
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