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Study of problems associated with use of modulated power
lenses (Varilux-2) by presbyopic aircrew during flying

Wg Cdr Ho K. Nath, Wy Cdr GKG Prasad® VSM Gp Capt KS Soodan**

tradvinte wf Acreapace Medicine, Vimanapura, Dangalore
“Aur Force Central Medical Exveablichment, Sulirote Park, Mew Deidhi
=0y PMO KO SWAL, Ramada, Jodhpur

Pwenty  alrcrew  of presbyvopic age  group
whe were already wxing corrective bifocal
glusses were preseribed with modulared lenses
fitted in tear-drop type of frame. The aircrew
weare required to comment on their inflight
performance using  modulated lences, R3%
aircrew reparted marked degree of peripheral
distortion with a very narrow field of ceniral
vision. SO0% uaircrew required significantly
lunger perinds io focus on new objects after
the gaze shift. The narrow central and vizsion
distortion in the peripheral field vision alvo
resulied in increaved head movement which is
nol desired during flving from the point of
view of diserientafion. 80% aircrew felt mul-
tiple Blur zones in the madulated glasses and
contidered Ihese glasses fncompatible with

milirary flving.
A candidate for airérew duties is not
accepted if he is required 1o wedr gorred-
live glasses. Even tetinoscopic myopes if they
manifesi hefore the complenon of full flving
traiming are laken off flying dunes, But the
problem 1s peculiar in rained aircrew whao
H_lihi'iﬁi]llffﬂ”}" Tequire: NEedar VISIOR gEEESES fo
presbyvopia. Different policies have been laid
down at different limes based on eapericnce.
Currently, -aircrew are required to fly with an
exira pair of glasses during flying. Presbyopia
18 a wvisual problem which s an inevitable
physivlegicul stale sceurming al an average age
of 40 years and beyond and ceases after 63
years of age. In presbyopes, the near point re-
cedes and at one slage, it hoeomes difficult for

airerew o readd insiroments on the panel and
hand held reading materials. Most mrerew reach
the peak of their flying carcer at the age ol 30~
35 years and remuin in sctive Mying dll 40-42
Subsequently also, most ol the
aircrew muay be employed on active flying du-
tes in different assignments, Thus o burpe
populetion of aircrew in TAF are requiced o Hy
with presbyopia

years. of age

In flying wear visien is aoporiand doring
take off and landing during which manitoring
of enckpit inseruments 18 crucial, The aircraw
have to be corrected fuor this presbyopin Gor
their continuity in fying. Yarious types of
glasses lke bitocal, trifocal wn ditferent frames
have been used to correct presbyopia in alverew
but these wre not free from associaled problems
like narrowing of field of vision, il fit, discam-
fort of wear for long hours of fying and effects
of G forees. Thése associated problems are pur-
Licularly pecoliar top military fying where dif-
ferent combinations of mask and helmet are
worn by the aircrew. An ideal solution of use of
sorreetive glusses is yel lo be reached and
spacified

Viston through corrective classes should be
updistorted at various distances from the flight
safety point of view. In addition, the corrective
rlasses should be comfortable during lang hours
of wear and free from other associated prob-
lems. In the conventional bi-focul plasses, there
12 some amount of distortions and blurring of
vision during shilt of vision Troen vne segment
to anither due to ahrupt change in the power of
refraction.
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The ohjective of this study is to see if
the problem of distortion and blurring of
vision can be overcome by uwsing modulated
lenses in liew of conventional bifocal glasses
In a modulated corrective glass, there are no
distinet visible zones but the glusses are pro-
gressively powered inoeach sepment there by
avoiding the shift of vision from one power to
another differently powered segment, There
glasses are a possible replacement for hifocal
plasses during flving, The mim of this study was
to find out the suitability of wse of modulated
power lenses by presbyopic wircrew of Indiun
Aar Foree,

Prescribing spectacles for airercw

Vision is considered the best aid of aircrew
spite of technelogical advancements like infra
red imaging system, head up displays and 1im-
proved insirument lighting systems. ‘Therefore,
preseribing correct spectacles to aircrew s of
critical importance. Prescribing . corrective
glasses for aircrew pose unigue problems, more
50 in Preshyopic aircrew [ 1] Following pracau
tions should be observed while prescribing
spectacles Lo a presbyopic wirerew:-

{a) The examination for and preceription of a
corrective spectacle must be carreedout by an
examiner who has knowledge of problems of
VIRION In aviation

{b) Lenses and framcs should be compatible
with aircrew task and aircrew equipment as-
semblids,

() The examinee should provide the examiiner
with the information of nature of 1ask, measure
of near vision working and field of vision so
that appropriate single or mulufocal lenses can
he provided.

(d) The spectacle [rame should be thin and
light to reduce the restriction of field of vision.
The spectacte side picves should also be thin =0
as to avoid breaking of noise seal of head ser and
o avold pain over the pinna in a tght ftting of
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the helmet. Ahluwalia ef af, have recommended n
tear drop metal frame foe the aircrew [2].

() In order to reduce the incidents of ocular
and facial injury due to bird swikes, the lens
materioal should be of syathetic nature such as
CRIS restn or Polycarbonate.  Glass  lenses
should preferably be avoided.

() To cater for loxs or hreakage ol spectaclos,
the mrerew must be advised to carry an oextra
pair of similar glasses, although, the loss of
glasses while i use 13 vory raee.

() Aarerew should adjust o the new plasses on
ground before using them in thight The various
problems could be like, objects looking smuller
or bigger, appeur nearer or farther and visual
distortions may be manifest for any period of
time. This adjustment period may last froi few
days o few weeks w months inou fow cases. Thi
authors feels that even after adjusiment, an air-
crew should fly with a safety pilot for first few
sorties 5o as to get adjusted w glasses i the
Nying enviromnent, The aircrew may somelimes
find some problems during landing and take off
where vision plays acructal role,

Material and Methods

20 presbyopic fighter pilots on active [ying
who were using preshyopic glusses participated
as suhjects in this stdy.

These subjects were called to the Institute of
Acrospace Medivine (TAM} along with iheir
personal sets of flying clothing.

Fitments at TAM: First a complete clinical eye
examination was done including visual acuity,
After distance correction, if any, the glasses for
near vision were tested amd power of glisses
recoerded

After testing the power of plasses, suilahle
siv 0 frame was selected (Hayban U'ype-Pear
shaped frames ranging from No 4-7)% The se-
lected frame was tried with the Mying clothing
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Table 1. A comparizon of problems reporied by the subgeels uiing convontionu bifocal

plazscs and modulated power lenses (n =
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asgemhly Lo énsure compatibility and proper
fitment,

After the abhove (rial, oplometric measurement
was taken and Varilux glasses prescribed.

Varilux or Modulared Fower Lenves, In these
lenses, the whole lens surface has been opii-
misaid s0 a5 Lo whlain the best overall comfort.
The manufacturers claim that there is no loss of
extro foveal and kimetic vision with modulated
mvwer lenses, The present siudy has been under-
taken due to advaniageous claims of varilux lenses
over Single-Vision and Muln-Vision

Fiument trials with Varilux glasses were repeated
again with the individual flying clothing of the
subjeet v ensure compatibility. Vision test was
done at varying heights and disiances 0 simulate
head down and head level instrument panels. He

]

was also tested in cockpit of locally available air-
craft as far as possible or under simulated condi-
tions of aviation environment at 1AM,

Al subjects were given detuiled instructions for
use of glasses during the initial adjustment pe-
ricd and later during flying. Their observationy
wers recarded on s specially designed profarma,

Resulis

The proformas compleéted by all  subjecly
were analysed and the findings are prosented in

lable | as compared with cunventional bifccal

glasses,

iscussion

A study of compatibility of modulated power
lenses wear by prashyopic airerew wis necessl-
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Vurilus Power lenses in Presbyopic afrcrew

tatid 1o find an alvernative 1o bifocal speclacles.
In the present study the subjects were using
these wvarilux glasses dunng different flight
profiles and on ground.

Cn the ground the aircrew felt difficulty an
focusing  different distances with modulated
power lenses. To over come this the pilots had
to. move their head up and down, This involved
longer time to get adjusted with modulated
plasses as compared 1o old bifocal glasses. The
pereentage reporting on this aspect was 1 00%
comfortable with bifocal and 35'% in case of
modulated lens. This difference observed o the
percentages of these twe lenses is statistically
significant,

The percentage of comfort while flying with
modulated power léns is deereased 1o 15% as
compared to hifocal which provides |00% com-
fort to pilots. This 15 atinbuted 1o the inherent
guality of modulaied lens in which the clear
vigion 1x limited o the central ares of the lens
resulting in frequent head movements. The lat-
eral movements of the eve without head move
mend resulied in blurring effeet due o the perph-
aral disiurbances of the lens. These disiurhances
are due to the nonspherical curvatures of the
modufated (Varilux) lens and moderaie degree of
asligmatism with obligue axis [3].

Restricted field of vision is another factor in
Yarilux: lenses which has been noted during
Aying as well as on the ground by aircrew in the
study. 83% of aircrew had nouced the effecr of
restricted field which is statistically significant
(P <{L03) in comparison with bifocal glasses
where it was nil as shown in the izhle. Re-
siricted field of vision 1t alse due to graduval
increase of power from upper end of the lenses
oy lower periphery where maximum power s
reached. ‘Thiz effect was further noticed while
looking over instrument panel, The aircrew also
noticed ‘4 change 1 shape of the sidewards
instrument panal. To overcome this effect he
has to turn his heod laterally. 20% aircrew re-
poried this efTeet compared 1o hifoecalf/lonkover

fnd. £ Arroapoce Med, 392 1093

Nath et al.

glasses. where none reported this effect, thus
showing a significant difference.

Fogging cifeet ol glasses was less i mundo-
lated power lens as compared with bifoeal, 15%
and 30% respecuvely. 1t may be due to proper
size and shape of the frame used in prescribing
milulated lenses,

Chost  images less  with  bifocal!
lookover glusses (0% as compared w modu
lated power glasses (153% ) This was nol stalis-
tically significant.

Wore

With regard o the frame used there was no
displacement of frame ooted with wear drop
shaped spectacles, during + G ag also reporied
by Ahluwalia eral, (2] Displacement was 20%
in compuarison with  bilocal/lookover  glasses
when other type of frame was used,

Thus the acceptance of bifecal lens is 100%
as compared o 209 of modulated lenses which
is significantly lower,

Modulated vanlux lens have multiple seg
ments with increasing power towards lower side.
While taxiing and take off the pilod gets a leeling
of high power due lo segmental in-crease in
power. It is less 1o bifocal as there are only twao
segments. Therelure, he has W adjust o this el-
fect by his head movements which are much
more in varilux as compared 1o bifocal glasses.

The hiur zone glong with cmbedded ransicol
power of these segmeants may also he responsible
for distortion effects to adjust 1o the datum linas
(visuzl sais). To overcome this effect the pilot
has 1o change his head smd eye position,

The distortion and waviness in peripheral
vision appedr Lo be due o the varilux surface in
which the central area of Tens 18 mainly used in
focal viston. This effect also decreases with
head/eye movements.

The above complaints increase during night
MNying. Tt 15 because of diminution of illumina-
tion intensity resulting in paramacular and pe-
ripheral retinal stimulation which becomes more
aelive alter dark adaptition,
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Conclusinn

Most of the asircrew were not comioriable in
flying with varilux pglasses. Therefore, these
plosses are not suitable for use n aviulion us
there 15 un increase in head movements due o
peripheral distorlions and restricted field vision
1o view distant and near objects, Bifocal glasses
are [ound 10 be relatively more suitable as com-
]"IHT{_:ILI ey roercludated (Varilux) lenses.
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