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Accommodation

Accommodation – physiological adjustment of focus
decreases with age1

13”  (33cm)*
16” (40cm)*

*accommodative lag = 1.22D

smartphone

print / e-reader

1James S. Wolffsohn, Leon N. Davies, Presbyopia: Effectiveness of correction strategies, 
Progress in Retinal and Eye Research, Volume 68, 2019, Pages 124-143

Convergence

Convergence is expressed in prism diopters6

Orthophoria = correct convergence for demand

∞ =   0D diopters
16” = 15D diopters

-- 3  diopters accom.

-- 0  diopters accom.

6 Goss, David A. Ocular Accommodation, Convergence, and Fixation Disparity- 2nd edition, Butterworth-Heinemann, 1995, p.3
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ACA Ratio

ACA = steep slope indicates insufficiency10

10 Goss, David A. Ocular Accommodation, Convergence, and Fixation Disparity- 2nd edition, Butterworth-Heinemann, 1995, p.15

Morgan’s Norms

Dr. Merideth Morgan established “normal” 
phorias in the 1940-60s15

15 Morgan MW. The analysis of clinical data. Optom Weekly. 1964;55:27-34;55:23-25

Morgan’s Norms

General observations
A small amount of exophoria is normal

1D up to 3D at distance
3D up to 6D at near 

Normally, it takes considerable prism to create 
blur at near

13 DBI
17 DBO

ACA Ratios can fall between 2-6D/1 diopter of 
accommodation
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Case Study
- 43 year old
wearing 1st PAL

 Returns to office complaining of
 Headache & asthenopia
 Occasional blur 

 Re-dotting the lenses reveals
 FRP is perfectly placed
 Lenses are straight, well-mounted
 Frame fit is good (8 panto, 7 wrap, 12mm vertex)

 Recheck reveals 20/15 distance, so ADD is “bumped”
 Symptoms become worse
 New lenses are “unusable”

 What is a possible explanation?

ALL PALs 
Require 
Adaptation

 Providing an ADD power alters the wearer’s near phoria

 At least one study confirms successful adaption to PALs 
requires phoria elasticity20

 “Successful PAL adapters become more esophoric with PAL wear.”

20Alvarez TL, Kim EH, Granger-Donetti B. Adaptation to Progressive Additive Lenses: Potential Factors to Consider. Sci Rep. 2017;7(1):2529. 
Published 2017 May 31. doi:10.1038/s41598-017-02851-5 

HOAs Challenge 
Accommodation

 Higher order aberration (HOA) is known to increase 
accommodative lag21

 “Accommodative lag increased in all subjects when 
coma and positive spherical aberration were induced.”

21Gambra E, Sawides L, Dorronsoro C, Marcos S. Accommodative lag and fluctuations when optical aberrations are manipulated. J Vis. 
2009 Jun 9;9(6):4.1-15. doi: 10.1167/9.6.4. PMID: 19761295.
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