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INI'ROOOCTION 

Accommodative infacility is one of the most common problems encountered 

by non-presbyopes. '!he 1i terature is abundant with reports of accornm:XIati ve 

infacility being the cause or the result of oculomotor disturbances and 

reduced visual functioning. It is well docurnentErl that vision therapy 

directed toward improving accommodative facility can be beneficial to the 

patient in terms of reduced symptoms arrl improvErl visual performance. 

Historically, two methods have been used to assess accommodative 

facility: flip-lens accommodative rock arrl distance accommodative rock. 

While similar in nature, it is important to recognize that these methods 

employ different stimulus conditions arrl require different types of re-

sponses. 

distance. 

Flip-lens accommodative rock uses a fixed target at a fixed 

The change in accommodative stimulus is produced by changing 

lenses in front of the eyes. This causes the subject to change his amount 

of accommodation arrl also bo adjust the amount of positive or negative 

fusional vergence, because the convergence demand has not changed. Distance 

rock, on the other hand, is perfonnErl by having the subject change accamo

dation and convergence from a distance target to a near target using the 

physiologically nonnal accamoodation arrl vergence demarrl pattern. Each 

target will be imaged on the retina at all times, the target of regard being 

clear, the other blurred. It is felt that this situation produces a task 

much more comparable to that of the nonnal environment. 

PURPOSE 

The purpose of this study is to further investigate the distance rock 

test. Specifically, it is bo determine if the near accommodative stimulus, 
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or testing distance, is significant in a clinical distance rock test. 

"Clinical" is used here to imply that the test is administered quickly and 

with the use of standard exam roan equipnent. 

ME'IHODS 

TWenty randomly chosen non-presbyopic patients of the Ferris State 

College of Optometry clinic were used as subjects. '!he age range was 13-30 

years, with all subjects having vision corrected to 20/20 and no symptomatic 

accommodative dysfunction. 

Testing was performed under binocular con<li tions in a standard exam roan 

with the subjects wearing their habitual correction. The distance target was 

a single row of Project-a-Chart• 20/20 letters. The near target was a block 

of reduced Snellen letters {Hart Chart), with each letter measuring 0.9 mm. 

in height. Ten cycles of near-far fixations were ttmed with a standard Timex 

wristwatch. The ten cycles were counted by counting the number of fixations 

made. One cycle consisted of a shift from distance to near and back to 

distance. 

The accommodative stimulus was varied by changing the distance at which 

the near target was held. Three distances were chosen: 1) the distance 

corresponding to 2/3 of the subject's measured binocular amplitude of ac~ 

J"'IOation, 2) the distance corresponding to 1/2 of the subject's measured 

binocular amplitude of accommodation, and 3) the subject's preferred working 

distance. The sequence of the test distances was varied in order to eliminate 

the effects of fatigue or practice. 

Standard instructions to the subjects were as follows: "Hold this card 

this far from your eyes and directly below the distance chart { dennnstrated) • 

You will be concerned with only the first letter of each chart. Begin by 

looking at the first letter of the distance chart. When I say 'go,' change 
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your focus to the first letter on the card. When that is clear, change your 

focus back bo the first letter on the distance chart. When that is clear, 

change your focus back to the first letter on the card. Keep doing this until 

I say 1 stop. 1 I will be timing you ani watching your eyes." 

Because there are many techniques that can be employed in conducting the 

distance rock test, a discussion of the procedures used here is in order. 

The decision to conduct the test binocularly rather than monocularly was made 

simply because people in the real world change focus binocularly, not monocu-

larly. Also, by conducting the test binocularly, we are not isolating accom-

modation fran convergence. This is imr:;x:>rtant because in reality accamoodative 

facility is a measure of changes in accommodation and convergence operating on 

the physically-determined demarrl line. 

The choice of the three testing distances was somewhat arbitrary. The 

~· only criteria considered was bo keep the accommodative demand out of the 

non-linear range of accommodation, as reported by Shirachi, et all. 

Perhaps the greatest variability in technique lies in knowing when the 

subject has cleared the letters. The technique used here s~ly has the 

subject change focus when he has cleare1 the letters. It can be argue1 that 

under silent reading conditions same people will change focus without actually 

clearing the letters. An alternative would be bo have the subject read 

successive letters on the charts. However, this can bring contamination from 

verbal processing time arrl alro introduce a series of saccades in searching 

for the next letter of the sequence. Another possibility is to have the 

subject respond "clear" when he has cleare1 the letters. Again, this 

introduces verbal processing time and may establish a rhythmical response 

pattern due bo auditory feedback. Eadl methcrl has its drawbacks, as any 

subjective testing does, and the choice of methods becomes somewhat arbitrary. 



RESULTS 

Raw data, along with means and standard deviations for the ten cycles are 
( 

presented in Table 1. 'lbese results were then analyzed using a t-test at the 

0.05 significance level, as presented in Table 2. 

Table 1 

Raw Data, Means, and Standard Deviations 

Subject Age ~l._i_tl!(fe _ _ 'I'~ 1.11 s_eggl'!ds ~QI:" _lQ __ cycles 

@2/3 AmJ2. @1/2 ArnE· @Preferred 

1. 19 16 19 19 20 

2. 19 20 16 15 24 

3. 13 20 25 25 20 

4. 17 11 15 12 15 

5. 21 11 22 25 22 

6. 15 25 23 23 27 

7. 24 10 35 25 25 

(-1 8. 25 12 28 25 16 

9. 21 20 20 20 22 

10. 21 15 26 22 20 

11. 22 14 21 20 22 

12. 30 20 26 26 24 

13. 13 14 28 20 25 

14. 18 12 25 19 20 

15. 20 12 25 20 15 

16. 20 20 15 20 28 

17. 30 14 15 15 25 

18. 21 17 23 20 18 

19. 21 11 23 20 18 

20. 20 15 21 22 20 

Mean 20.5 15.5 22.7 20.8 21.3 

S.D. 4.5 4.2 5.1 3.7 3.8 
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Table 2 

t-Tests at 0.05 Significance Level 

Ho= ux-uy=O 

HA: Ux-Uy~O 

t-Test Mean Difference Critical t Calculated t Accept Ho.? 

1/2 Amp. 2/3 Amp. 1.90 +2.09 2.38 lib 

1/2 Amp. vs. Preferred 0.55 +2.09 0.49 Yes 

2/3 Amp. vs. Preferred 1.35 +2.09 0.91 Yes 

Examination of the statistics reveals that there is no difference in 

performance of the distance rock test when holding the near target at 1/2 of 

the amplitude as comparErl to holdirg it at the preferrErl workirg distance. 

Also, there is no difference in performance when holding the near target at 2/3 

of the amplitude as comparErl to holdirg it at the preferred workirg distance. 

There is, however, a statistically significant difference in performance when 

holding the near target at 1/2 of the amplitude as compared to holdirg it at 

2/3 of the amplitude. This seems somewhat inconsistent and will be discussed 

later. 

It is interesting to note the relationship between the subjects' ages and 

amplitudes of accommodation. Using simple bivariate correlation and regression, 

a Pearson r of only -0.19 was calculated. This was hardly expected and 

certainly does not agree with previous studies of age-amplitude relationships as 

compiled by Borish2. However, closer examination of the raw data reveals that 

this is not a normal age distribution, but rather a leptokurtic distribution 

because of the large number of subjects in the 19-21 age range. The effect is 

that normal individual variations among this age group masks the true age

amplitude relationship. 
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DISCUSSION 

The three nearpoint test distances can be ranked in order of 

acCOITIOOdative demand. 'lbe 2/3 amplitude distance w:>uld require the greatest 

accommodative effort, the 1/2 amplitude distance w:>uld require a moderate 

effort, am the preferred working distance, assumed to be around 40 ans., 

would require the least accommodative effort. Now, restating the results of 

the statistical analysis, there was oo difference in :performance when using 

the greatest effort versus the least effort, and no difference in perfor

mance when using moderate effort versus the least effort, but there was a 

difference when using the greatest effort versus moderate effort. This is 

illogical because if there was a difference, ~ \\Uuld expect it to be 

between the performance using the greatest effort and performance using the 

least effort. A possible explanation for this is that the statistical anal

ysis is more precise than the data itself. Recalling that the measurements 

were made with a standard wristwatch, it is quite possible to introduce 

measurement error of one or t\\U seconds. Therefore, what is statistically 

significant may in fact be clinically insignificant. 

Haynes3, in a similar study on distance rock, found the mean cycles/ 

min. to be 29, whidl converts to 20.7 seconds for ten cycles. 'Ibis figure 

is combined with the results of this study and presented in Table 3. 

Table 3 

l'bnns for 10 Cycles of Distance Jbck (in secorrls) 

@2/3 Amplitude 22.7 

@1/2 Amplitude 20.8 

@Preferred w:>rking distance 21.3 

@40 centimeters 20.7 
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Although the mean times listed in Table 3 are not statistically equal, 

they may be considered clinically equal. 'Ihat is, when conducting the 

distance rock test in a clinical situation, it makes very little difference 

whether the resp:mse tima for ten cycles is 20.8 seconds, 22.7 seconds, or 

somewhere in between. Also, because these mean times can be considered 

"clinically equal," it appears to make little difference where the near 

target is held, as long as it is held between the preferred working distance 

and 2/3 of the acoomrnodative amplitude. 

CONCUJSION 

This study used three nearpoint test distances to evaluate the effect 

of acoomrnodative stimulus on the distance rock test. Statistical analysis 

proved somewhat inconclusive, but it is felt that clinically it makes little 

difference where the near target is held, provided it does not exceed 2/3 of 

~ ~ the subject's amplitude of accommodation. 

( 



~ 

( 

REFERENCES 

1. Shirachi, D. et al: "Accamroation Dynamics 1 Range Nonlinearity," 
Am. J. Qptam. and Physiol. Optics, 55(9):631-641, 1978. 

2. Borish, I.M., Clinical Refraction, 3 ed., The Professional Press, 
St. IJ:>uis, 1975. 

3. Haynes, H .M.: "'!he Distance lbck Test--A Pre! iminary Rep:>rt," J. Am. 
aptom. Assn., 50(6):707-713, 1979. 

4. Haynes, H.M. and L.G. McWilliams: "Effects of Training on Near-Far 
Resp:>nse T~ as Measured by the Distance Rock Test," J. Am. 
aptom. Assn., 50(6):715-718, 1979. 

5. Garzia, R.P. and J .E. Richman: "Accannodative Facility: A Study of 
Young Adults," J. Am. aptan. Assn., 53(10): 821-825, 1982. 

6. Weisz, C.L.: "How to Firrl and Treat AccannOOative Disorders," Review 
of aptom., Jan.:48-54, 1983. 

7. Weisz, C.L.: "Clinical 'lherapy for AcCOIII"IlJdative Resp:>nses: Transfer 
Effects Up:>n Performance," J. Am. Optom. Assn., 50(2) :209-216, 
1979. 

8. Liu, J .s. et al: "Objective Assessment of AcC0111'00dation Orthoptics 1 
Dynamic Insufficiency," Am. J. Optom. and Physiol. Optics, 
56(5):285-294, 1979. 

9. Pierce, J .R. and S.B. Greenspan: "AcooiTIOOdative lbck Procedures in 
V.T.--A Clinical Guide, aptom. Weekly, 62(33) :753-757, arrl 
62(34):776-780, 1971. 


