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OBJECT

To study the eft.ott’veness of sunglasses , N—i ,

Contract No. NxSx 68844 in eliminating the cumulative effects

on li ~~t thr.shold of intenes exposure to sunlt~~t.

SWCIARI

Thirty-two subj ects aer given training on th•

( Seoht $hla.r Adaptometer for one week and , an th. basis of

average threshold • divided into three gr oups. For the next

thre. weeka, all subje cts were t•sted each morning and then

transported to Onslaw Beach. During thi, period , one gr oup

had maximum protection fran the sun by wear ing dark—adaptor

goggles; another gr oup was issued sunglasses , N-i; the third

group had no protection ror their eyes • Averag , thresholds

for each group were computed and oompared .

( No signifiosnt differences were found between any

• of the groups. Possible reasons for the apparent discrepancy

betwee n these results and those of other investigators are

outlined.

BACZ~~OUN

/ li.obt , et al. inveetigeted the .1’l .. t of .xtend.d
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exposure to sunl ight on the threshold of the dark-adapted

eye (1). They confirmed previous work showing that the

rate of adaptat ion and the final threshold after forty-five

minutes in the dar k were affected by the intensity of light

in the period preced ing dark adaptation. They also aonatuded

that there was a oumulattve offset , such that , aver an extsn-

led period of exposure , e.g. , 10—15 days in the br i~ it sun,

the threshold gradually increased and did not return to nor-

mal for several days after inten se exposure was disconti nued,

The military signtfiesnoe of such results is l dist.1y ap—

parent mh.n on. considers the possibility that a man who per-

forms night lookout duty’ might be exposed to intense sunlight

during the day. Not only would it take him longer to complete-

ly adapt to the dar~~~ss the following night, but , over a peried

of several weeks of such a routine, his eyes wo uld gradually b.-
( come less and less sensitive to minute changes in l ight. Sun-

glasses were developed to protect the eyes from exposur, to suoh

high intensities of light. These sunglasse s , N—i , Contract

No. NxSx 66844, have neutral t int , plastic lenses with a trans-

mission of about twelve p.r cent. The present exper iment was

designed to test whether these glasse s otter sufficient pro—

teotion to eliminate cumulative effects of exposur. on subse—

quent threshold values.

— 2 a 
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APPARATUS AND FROCEDUR~

All threshold determinations wer. made with the

Reoht ~$h1aer Adaptomster whioh has been desar ibed in a

previous report (1). The psycho-physical method used was

the method of limits. The procedure for determining the

threshold of each sub ject include d the following steps s

( (1) Several settings of the Reoht—Shlaer Adapto—

meter war. used to establ ish the approx imate range of the

threshold.

(2) The intens ity was set considerably below

this approximate threshold and was increased in steps of

0.3. log units until the subject reported seeing the stimu—

lus on two auooessive steps.

(s) The intensity was then set ooasiderably above

the approx imate threshold and was sucoessively reduoed in 0.1

log unit steps until, on two consecutiv e exposur es, the sub— -:

jeot reported that he saw nothing.

(4) Steps 2 and S were repeated. The four values

obtained were averaged, and this average was taken as the

threshold for that test period.

Thirty’ enlisted ~rins Corps persounel were used

as subjects. For on week prier to the exper iment, these

sub3eobs were tested twi oe a day on the Heoht—$hlaer Adapto—

met.r . During this week, all subjects wore standard Navy



- f -- --- - -  ~~~~ - - ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ — ‘ - ~ ---- - - —

I
( ( ‘ 1 .

dark—adaptor goggles which provided a control over pre—experi—

menta l differen ces in exposure to sunlight. This period not

only ~~w training on the Adsptcmeter but yielded a fairly

well determined pre-experimental th re shold .

At th . end of this pre- xperim.ntsl period , the sub-.

Jests were divided Into three groups i the ‘sun Cx) poop’,

which was to have no protection from the sun; the ‘contr ol (C)

group’, which was to ha ve maximun protect ion by wearing the

dark-adaptor goggles throughout the exper iment; and the ‘sun—

glass (3) group’, which was to have the protect ion of the sun-

glasses. Thes• groups were approximately equated as to mean

threshold on the basis of their average threshold in the pro-

experimental week.

Since primary interest was in th. cumulative effect ,

all test ing was done in the morning between 0700 sod 0900.
( Thu eliminated as much as possible the i~~tediate effects of

the previ ous day ’s exposure . At 0900 all s ubjects were trans.

p er~~~ to the beach. Bxoept for about thirty to forty’ minutes

at noon, all subjects remained at the beach until about 3.600

when they wer. transported back to camp. This routine was

cont inued for nineteen days .

Brig htness measurements wer . made each day with

the 1~ obeth I1l~itinometer . The average brightnes , of the

beach was about 4000 millilaaberts (ml.), that of th . water

4 — 
-
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about 2000 ml • Of the nineteen days in the experimental period ,

- 
~~~ .- there were thr •e days in which the subj ects did not go to the

beach. Of the remaining days , three were dull and overcast . In

gsasrsl, the brightnes, of th. area was below that whiob has b n

available to othe r invest igator s, and to that extent, th is ar ea

was an unfortunate choice as a locale for this study.

Several subj ects were unable to complet. the expert—

ment because of emergency leave, reporti ng to sick bay , etc.

~~ly thos. subjects were used in this analysis who completed the

experiment with not more than two days in which thresholds were

not taken.

-
~~~~ RESULTS -

Table I records the threshold for each subjeot for

each day. The mean scores for esch group for each day were
( computed , and the se val ues are plotted in. figure 1. The line

was drama through the data in each group by visua l inspection.

Inspect ion of the curves representing the three groups in this

experiment revea ls no striki ng differences between th. groups.

The curves for the control and sun groups are almost identi cal,

except for a small constant difference due to fa ilure to exactly

.quab. the two groups with respe ct to pre-expsrtmen tal threshold . : -

The average threshol d for the sunglass group shows less of a ten— 
- 

- -

denoy to decrease, but this diff.~~nce can probably be attributed

kL -
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to the inaccuracies of the method of fitt ing the line to the 
—

data and to the large var iability of the t~u-esbolds.

In an attempt to get an over—all statement of the

amount of the effect of exposur. to sunlight, th. mean thr s-

hold far each group for the week preceding exposure and for

the three weeke dur ing exposure were computed. These values

are shown in Table II. The small differences between the —

groups again assign the greatest decrease in threshold to the

control group. In accordance with figure 1, the sunglass

group (5) exhibits the least decrease in threshold. As In the

pre vious method of anal ysis, the d iminutive nature of the dir..

f.renoes must be emphasised.

- 

DISCUSSION

It is impossible to evaluate the .fteotiveTess of
( sunglasses , N—i , from the present results. This ,r*y be at-

tributed to two factors.

(1) Groat variabilit y of threshold determinations

on untrain ed subjects , which tends to obscure minute change.

In threshold •

(2) lack of concrete evidence for the origimal phe— j
nomsncn , i.e., the existence of a cumulat ive effect of exposure.

An indication of the v%agnitude of the var iabil ity can

____________________  - ~~ 
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be obtained from Table I. The variabil ity of such a rela —

t ively stable statistic as the group neen oan be observed in

figure l and in Table I.

Son doubt as to the exi stence of a omnulative .1—

foot has arisen as a result of the work of Cleric, Jc~neon,

and Dr.h. r (a) who found an increase in threshold (following

exposure) which persisted overnight to s~~~ extent but which

- ~ “returned to normal after one day ’s complete protection fr om

light’. Before add itiona l research is designed to evaluate

these sunglasse s re s the protection offered against the o~~u—

lativo effect of exposure to intense sunlight, it is reoom—

mended that another project be set up to analyze and reaffirm

this ‘effoot’. -
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Mean scores for experimental groups before and after -
exposur. to sunlight
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