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Stereo Acuity Rating in Different Age Groups as Tested
on Titmus Optical Stereo Tests

JN SINGHA

This paper is based on a pllot study carried out
an sixty cases of different age groups who were sub-
fected to this new test at random for evaluation of
stereo acuity rating (SAR). The study indicated
that SAR messured 65 reciprocal in  seconds
arc disparity. declined with age. Subjects having
binocular single vision {BSV) defects had poor rating
when compared with those having good 8SV. The
usefulness of the test lies in sereaning the cases for
stereopsis and its quantitative measurement for sub-
sequent deteriaration.

%TEHEDPEEE is considered to be the highest
grade of binocular function nvolving metor, eplical
and neural components of both eyes in achieving
normal stereo acuity threshold. It employs contour
discrimination by verneir acuity which is len times
mare sensitive than visual acuily®. Earlier tests
employed for depth perception were neither guanti-
tative nor excluded monocular depth delerminants.
3 D Vectograph technique developed in the past
decade has made it possible 1o refine this test™

Titmus Optical Stereo Tests (TOST). commonly
called Titmus fly lest, utilize this medium to make
it & quantitative test and precludes other monocular
depth determinants also. The other varianis are wirt,
RDE and AQ cuslom projecto-o-chart siereq iesis
utilizing the saime medium.
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Vectograph formal permits stereoscopically visible
and astereoscopically invisible characteristic of the
figure whean viewed through a polarised glass. Tha
disparate images when fused produces stereopsis.
Deterioration of wvisual functions with age 15 8 com-
mon oceurrence,  Whether it happens with stereopsis
has not been documented. This study was unders
taken from that angle. TOST was chosen because c:ufl
easy availability.

Methods and Matarial

Sample was randomized and sixly casas from
those attending the eye out patient department
(OPD), divided inlo two groups (Table |);

{a) Binocular Single Vision (BSY) group of 48
narmal subjects having vision of 6/6 NG5 in
cach eye having age distribution of below
16 yrs, 16 to 40 years and above 40 years,
equally divided in 48 cases.

{by Mon BSY aroup of 12 cases having ong or
more anemalies of binocular vision with
mixed age distribution ranging from 7 years
10 above 40 years,

Battary of three tests on TOST were admini-
stered to each subject by a trained technician under
standard conditions of tesling as given in the
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Instruction manual of tests. The test object was held
at 40 cm straight before the eyes to mainiain proper
axis of polarization and polaroid viewser was womn
over the glasses when used. The three test are:

{a) Fly Test (Fig 1) —The common house fly is

universally known and recogised even by a

I child and when seen stersoscopically with

wings raised, repulsive action s added

psychologically. If seen asterioscopically. it

appears tflat. Presence or absence of bino-

cular association determines whether R & L

at thabottom of tha picture are simultana-

ously perceived or not. It measures 3000 arc
gsecond disparity raised wing lavel tips.

(b} Animal Test (Fig. 2)—There are thrae rows-
A, B, C-sach having five animals and one

dddus: B of them in each row appears raised in
dacressing heghts from A 1o C having
stereo  acuity of 400, 200, and 100 arc
spconds  disparity  respectively. The
visible remaining animals appesr flat.
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{c) Circle Test (Fig 3)—This is a refined quanti-
tative test. The test objects are arranged
in nins groups of four cireles in three rows,
One of the circle in each group is sean
raised in decrsasing height from 1 to 9
giving a range of B0D to 40 arc seconds
disparity respectively,

The complete testing kit comprisas of fly, animals
and circle tests and a polarised viewer warn by the

subject during the test (Fig. 4},

Results and Discussion

{n) Sex distribution (Table 11) Both the groups
ia. BSY & non BSY, showed male preponderance,
In view of more males attending the eye OPD, it was
of no significance.
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(b) Fly test response—(Table 111) It was gradsd
'as good if the wings of the fly were perched at &
height of 2 cm or more, fair if perched less than
2 cm and poor if it appeared almost {lat,

Table—!

Distribution of cases (N-60)

Table—|V

Animal test response (N-60)

Group Age  ldenti- ldent]l ldenti-  Faile
de fimd fied to

ABC  ABB A anly ide

tify

100 200 400 400

SAR SAR  SAR SA
Age Group BSV Group Non-BSV G Group o 5. o
(Yris) No % No % LN R T —
<156 16 {26.6) 2 (3.3) =3
16 1o 40 16 (26.7) 8 {(13.3) BSV Group <715 (29.9) (4.0) — =
= 40 16 (26.7) 2 (3.4) 16-40  (25.0) (6.5) (2.0)
Total a8 180) 12 (20) =40 {(19.0) (8.5) (4.0} {E
Total AH 35 g 3 1
Table I _ {?3..1::} (19.0) _(fji:u (2.0
Age & sex distribution of cases (N-60) Non-BSV  Mixed 1 3 4 4
Group age (8.4) (25.0) (33.0) (33.3
Groups BSV Group Noan-B5V Group 13
(<215) (16 10 40) (==40) Mixed == 1
- = bl
Sux M }lf 1‘:}“‘ Er :'; fE ':l :; In the BS\zgioup, none had suppression of sithe
_ No. 4 X eve 43 qﬂgg (83 BY)) gave good. b cases (10.4%,
Total N::: ¥l Mo {'-'.J]L fair and-Mone failed. Stereo acuity threshold wa
Males 32 (63.5) Males 8 {13._,1} age related with shift to right in increasing numbe
Females 16 {26.7) Females 4 (8.7

Table ~ 111

Fly test response N-60

Stereo acuity rating (SAR) 3.000 seconds are

disparity
Group Age Good Fair Poor Total
Yrs I bk y i
BSY Group =158 33:3 — Nil
16-40 282 41 il
=40 273 6.3 Nil
Total 48 43(89.8) 5(104) — 48{100)
Mon-BSY  Mixed Ronly-5 3 9 12
Group age L only-3 (25.0) {75.0) {100)
Alternatively -3
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in the age group of 16-40 years and above. In nan
BSV Group 5 cases had left eye suppression, thres
right and four allernate suppression 9 coses (755

gave poar, 3 casas (25%) fair and none gave oo
response, Richard et al cited by Kurg using Randon
Lot stereogram E test (RDE) in 150 narmal childrer
having B3V also showed good results in S6%, anc
poar to failure in 14% which he termed as sterac
blind. Our results are in agreement with kim. It Wir B
fater found that microtropia could be the cause of
failure o account of defective BSY. In the non-BSY
group, Kurt et al', in & study of 65 cases of amhblyopia
in age group of 3-4 years, got guod results in it

cases, on fly test and thoss who fajled had apparemir
milder dysfunction. This is contradictory to aur
observation. probably younger ade groop  in h|5,
study made more subjects to pass the test mspneol‘

ESV defects since our cases were in the range of 'ir}
to 60 years.
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C. Animal test response (Table IV) -t was
‘good if all the three test animals, Cat (400), Rabbit
{200) and monkey (100) in lines ABC respectively
were seen (100 arc second disparity). fair if only
Cat and Rabbitin A & B line (200 arc seconds were
‘seen) poor if only Cat- in A line was seen (400 arc
second) and failure if all the thres were missed
(400 arc second). In BSV group 35 cases (73%)
geve good, B cases (19%,) fair, 3 cases (6%) poor
and only one case (2%) tailed In the non-BSY
group one case (8%) gave good response, 3 cases
(25%) fair, 4 cases (333%) failed. Strereo
acuity threshold age corelation was maintained.
These results were comparabla with those of
Robert et alt wha in a8 study of 70 caseés on RDE
found overage threshold of 103 arc seconds in
children having BSV and 500 or more arc seconds
disparity or even failure in non-BSY cases.

{d) Circle test response (Table V) It was good
it the subject read circle 5 and above (100 1o 40),
fair upto circla 4 (220-140), poor upto circle 2 (800
to 400) and fsilure if none were read (above BOO
are seconds).

In the BSY group three cases {67}) rcad 1 10 6
or more circles and thus achieved stereo acuity rating

[SAR) 80 arcseconds disparity or hetter. 3D cases
(81.9%) read 1 to 3 or mora circle, achieving SAR
200 are seconds or better rating.  Six casa (12,1%)
could read 1-2 circles only achisving 400 arc
seconds disparity, Stereo acuity thresholj:l'aga
correlation was maintained as in earlier tasts.

In the non-BSY group, seven cases (58.3%4)
achieved rating of 200 or better arc seconds dispar
rity and five casas (41.70;) 400 .or. woise, am
seconds disparily. i i

Thus in the BSV fgroup, the sterso acuily
threshald of 100 are seconds shows marked fall on
circle test.  In the 100 to 200 are range results of
circle and animal tests are somewhat correllated,  In
the non-BSY group there was sharp cut off at 100
arc seconds on circle test,  None of our cases in the
BSV group reached a threshold of 60 arc seconds or
lower on circle test against @ minimum threshold of
14 seconds arc disparity on other allied tests.  This
iz In agreament with Bobart at al' who also found
threshold range of 220 to 59 e seconds in BSY

group and 500 ar more are seconds dispatity in non-
BSV casas,

Table—V

Circle tast response (N-60)

Group Age Identification of circles and SAR in seconds arc disparity)
Circles 1-7 1-6 1-5 1-4 1-3 1-2
SAR in seconds B 80 100 140 200 400
('ra) (%) {2) Gl (%) ()
BEY Group =18 (2.0) {4.0) {(12.56) {8.8) (6.5} Mil
16 1o 40 Mil Mil (12.5) {156.5) {6.5) (4.0)
= 40 Mil Mil (6.3) {10.5) (8.1} (12.1)
Total a8 (2.0} {4.0) {31.3) {29.5) {21.1}) 12:1)
Men BEY Circles 1-4 1-3 1-2 1-Cnly
Group SAR in 140 (200) {400) {800
seconds
(%) %) (%) (%) (%)
Mixed age {33.3) (25} (25) (16 7)
group
Total 12 {33.3) (256.0) (25.0) (16.7)
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Therefore, in our casas fly test proved a2 good
screening test for both BSY and non-BSV cases and
circle test 81 5 and above eliminated all cases of
BSY anomalies. The importance of stereopsis as a
parameter in visual evaluation of aircrew, aithough a
controversial subject, need nol be underratedis,
Consensus of opinian is that in a complicated task
like flying. those having slight edge of batter stereo-
psis over their counterpart make all the difference
betwean an incident and an sceident, acomplishment
and failure of the task at critical moments, This is
partieularly so in operations like high speed low
level flying and vertical take off and landing. Age-
ing, stress situations and head injury act as aggra-
valing factors in deteriorations of stersoscopic
vision!. Therafore its evaluation al enlry, recategori-
sation of head Injury cases and change over to
another type of alrcraft requiring better stersopsis has

greal relevancoes.

Conclusion

Our study has shown stereo  acuily
threshold age linked relationship with a shilt to
higher threshold with advancing age. Dsterioration
wis marked in non-BSV group than in BSY group,
This 1est is simple 1o perform and being quantitative
can be used for subsequent comparison.  We failed
to achieve a minimum threshold of 24 1o 14 ac
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seconds disparity in normal subjects raported in
litersture. TOST or i1s modifications like RDE -and
American optical custom projecto-o-chart sterea lest
may be introduced for better visual evaluation and
care of aircrew at entry and as a preflight test at
squadron level respectively.
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