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Positive Fusional Reserve Changes
SLssociated With The Magnitude

oooT o -, - - 2
Of Lang Power Prescribad

¢

Introduction?®

“hat 1s the
v

4]

ffect of plus on the base out duction findings

N

O

@

Tnis is a quescion that Optometrists hav

during this time, many different

cu

oY many ysars, an
ids  have emerged wnich have been applied clinically both

sucoessfully and unsuccessfully. This question has also been

the origin of many new testing sequences and 1deas contrivuting

In many instances the consideration of the accommodztive

a

findings in nearpoint prescrintions have overshadowed consider~

2tions of what ths effects of the nearpoint lens on ths
ductions and phorias will be, This study attemnts to determine
the presence of any »redictable effects on the nearpoint

base out ductions (16B) as a result of pius relative to the

nzarnoint creosscylinder findings.

DrTinition of Termsg
For tne osurnose of clarification some of the frequently

used terms in this study should be defined. The total nearnoint
zrs to the total zmount of lens power in use at

the rea2rvoint., The "P? factor, devised by Dr. C.B, Pratt of

17ic Univerzity in 1956, "allows us to convert a number of

ciinical Tests into 2 common number indiczating the refractive



status with nigher reliability than a single finding, or a
single finding re2weated three to Tive tTimes under usual
¢linic=l conditions of measurements, A highly reliable zero
or stuarting voint for scaling oy measuring accommodation

is devermined by caleculating "P¥, The "o factor avoids the
error of averagling various refractive tests together directly
forcine us te decide which distance tests to call the 'refrac-

tive error® (4, 7, 7a,). % All tests listed below are integral

of the Optomstric Zxtenslion Program's analytical examine

3B is the nearnoint lateral phoriz through the

b
»
[

ntrol lens, The 14B is the binocular nearnoint crosscylinder -

test., The 143 net is

o

atermined by taking into account the

accomnodation agsociat

(‘1

=d Wwith convergent-accommodation. The

lag of asccommodation is Adeftermined in the following manners

.
=

&

5B exonhoriz/é x 2/3%, or 158 e¢xo/9, The net is enual to the

®

14B finding less the lzg, The 15B is the lateral nhoria taken

through the gross 143B 1en\: The 16B sequence is the nearpoint
base out duction involving the Break and Recovery points.
Background and Theory:

From the earliest available literature discussing case

enalysis, it can be seen that Optometry has recognizecd the sig-

!uae

ficznce of the duction tests in determining lens prescriptions.

s

n
Most practitioners have noted that when the duction tests were
low, relative to certain established standards, the patizsnt's
subiective complaints were numerous. Fortunately, according to

Morgan, the ductions ars one of the most amendable functions of
"

vigual training. "Thirty years ago the various schools of

2



L0

o7 Ovntonmstry were Teacning various rules regarding when to
2Ly nartiszl lens corrvection, none of which were entirely
sat*qchtcry."5 It is honed that this study will shed some

light on when certain cliniczal maneuvers regarding the apnli-

L]

cation of plus may be performed. From the results of this study,
the clinicizn can make some generalized, but fairly accurate,

conclusidns as to when to nrescribe relative amounts of plus

n

in relation to the 14B Net. The analysis of these procedures
and our findings will follow in a later section,

Dr. Carol B, Pratt, Pacific University,; considers the base out
duction (stimulating convergence) to be the more significant of .

the nearpoint ductions; since the eyes must converge to fixate a

3
¢
O]

ar ¢bject. Thus, tests investigating the facility of the con-

verzyoice functions or act are relatively more imvortant in analysis

of [ .. nesr point visual pattern. Several other authors, in de=-
cid: i, when training is necessary, also seem to nlace sSpecial

emphiesis on this particular finding.
In tradlitional clinical omntometric practice, the annlicafion

of mlus lens power (especially at the near noint) results in an

Lok

increase in the BI »rism findinszss, This is presumably duz to the
relaxation of the accommodntion (response of), and an assoclated
relaxation of convergence dus to accommodative convergence. Cone
versely, anplication of minus lens power increases the hsss-out
prism findings, due to accommodative stimulation, (incresase in
Lccommodative response) and the increased convergence due to
accommodative-convergence,

Selaction of Datag

The data used in this study was collected from the files



L
of Pacific University Ontometric Clinic, The following findings
were recorded from each case recordis "P" factor, 138 phoria,
143, 158 phoria, 14B net, TNP lens, 16B(break and recovery), and
VI{(yes or no). For each individual, findings were recorded from

4

two examinations {separated by a lzast 10 months) for pur-

~ =
1
i

f comparison. The following criteria were apnlied to the
d

‘3
o]
€8]
(%
(.
O

records in order to reduce the number of variables: 1) The 16B

(a3

duction hzd to be relzatively low (in relation to the 17B finding)g

W

[

2) the anisometrophiz could not be in excess of .50D; 3) the
cvlinder found in either eye could not be in excess of .50D;
L)} wno tropiz (in reference to the cover test) could be presents

of the individual had to fall between 12 - 38 years

the analytical amplitude (19) had to have a net value

of at least 5.00D: and 7) no pathalogical conditions: could be
nresent,
Introduction to the Analysis:

In the statistical arialysis, the break and recovery of
158 were considered separately. The individunls were grouped
into three divisions for nurnoses of comparisons 1) a TNP
lsns in excess of .37 more plus than the 14B nety 2) a TNP

Lens within .37 of the 143 net; and 3) a TNP lens in excess of

s

<37 less plus than the 14B net.

The relative increase or decrease in the ductional mag-
nitude between the two examinations was considered, sincs our
nurpose; as orzinally stated; was to evaluate the effect of the
near point mrescrintion on the 14B ductions,

The statistical analysis follows as renresented by the

following gravhs and statistical wvalues,
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- considaring our statistical results, there is a
strong indication that the 16B Break is lowered wiasn plus

rease of 2,56p.de)e

[§ i>

of the 14B Net is worn (e mean &

f vlus less than the 14B Net

o]

[
]

- [ T T X : - - o =~ Ly L A - : .
resuitad in en incrsase of the 168 Net {(a mean increase of

]

.95p.d,)e  Those individuals wearing within .37 of the 14B
Net show 2 decrease in the Break (a mean decrease of .90p.d.).
In = a2rd to the recovery, the individuals wezaring excessive

plus [over the 14B Net) showed a decrsase in the 16B Recovery

{2 m=an decrease of 2,46p.d.). Significantly, those who wore
nlus @nual to or less than the 14B Net exhibited substantial

1oty

ces in the values of th=s Recovery (mean increase o

2.7.p.d. and 1.2p.d. resvectively).

Statistical tests of significance doinot indicate
that our results are significant to the 90th degree, but
a¥e indiéate very definite traends toward the above results,
We can assume that our nmeasures of central tendency would
not cnange annreclably if there were more individuals
inelnuded in tThe study. Certain tests of significance, how-
ever, notably the standard error of the mean (s
standard error of the 4ifference (SED) would be decreased
if the population (N} were larger. This strongly indicefes
that wnile we have failed To obtain mathematical statisti-
c2l significance, we have obtained strong and significant
trends.

Hull and Yaeger (1959) studied the affect of visual

training combined with lens therapy on the 16B finding.
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Their resulits indlcate Tthat, on a long range basls, the
vvvvv Fa e 4 5. 3 4 1 o s, 2 A ] 3 e
valus of the 1068 finding is neither decldedly increased nor

decreazaed, although =2 slight increzse in indicated. 7 This
nay be due to the tendency of the convergence functions (in-
cluding 168) to be changed wmost easily by visusl training.
i ostudy, 2 total of eight individuals had had wvisual
raining combined witn lens therapy. In vegard to the Bresk,
inding was incr:ased in four cases, showed no change in
two cases, and was decrzased in two cases, Seven out of the

eight shnowed an increase in the 168 Recovery. Althouzh the

&

number of patient with visual training in our study w=as too
small for a sub-study, there are indications thzat both the Break
end Hecovery wignt be increassd, regardless of lens power nre-
gscribed, when visual training is utilized. This suonosition
asigtant with the results cbtained by Hull and Yasger,

In clinical applica ¢on9 net only the immediate effects
of the lens power upon the convergence should be considered,
but also the jong range effects., Our results indicate that
plus in excess of the 148 Net tends to lower the 16B (both
Break and H@covery), For those patients who raquire plus =at
ths near polnt, consideration should bhe given to whether or
not the provosed iens might in fact have long range deleterious
gffects upon the convergence system. If so, would this he

..

n light of the existing status of the convergence

reserve? Thersfore, in certain instances, near onoint plus

,.,u

iderations of

'—h

apnlication should be accomnanisd by cons
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In conclusion, the zuthors found

might bhe

near peint prescrintions which

=

in general, for

®

the 148 Net has 2 tendency to 4

long range basis. Conversely,

i

near net has a tendency to increase the

1638

Trends in relation to

with relatively low 163 findinws,
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sm application and/or visual

annlicable clinlcally.

crease the 168

plus equal to or
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