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What is a Clinical Practice Guideline:

• Institute of Medicine defines CPGs as:
“Clinical practice guidelines are statements that include recommendations 
intended to optimize patient care that are informed by a systematic review of the 
evidence and an assessment of the benefits and harms of alternative care options.”

What a Clinical Practice Guideline is NOT: 

Recommendations  made in this guideline do not represent a standard of care.  

Instead, the recommendations are intended to assist the clinician in the decision-
making process. 

Patient care and treatment should always be based on a clinician’s independent 
professional judgment, given the patient’s circumstances, and in compliance with 
state laws and regulations. 

Key to Strength of Evidence Key to Clinical Recommendation Grading
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Example of “Action Box” Consensus-Based Action Statements

• Action statements based on consensus by the Guideline Development Reading 
Group

Is the CPG Needed?
Extremely Important Point…. 
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Infant resolution acuity development

psychophysical 
(FPL) data
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Acuity in cyc/deg = Age in months

psychophysical 
(FPL) data
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Simple Clinical Pearl
What is Expected Acuity for an Infant?

600

age in months
=   Snellen denominator

Acuity Development Over First Year

• At 3 month
• 600/3  20/200

• At 6 months
• 600/6  20/100

• At 9 months
• 600/9  20/65

• At 12 months
• 600/12  20/50

• These all based on psychometric acuity determination

psychophysical 
(FPL) dataA

C
U

IT
Y

  
(C

Y
C

L
E

S
/D

E
G

R
E

E
)

Electrodiagnostically determined VEP is much better
20/20 at end of year 1, versus 20/20 by age 3 years via preferential looking

VEP

Visual function in infancy.

•Resolution Acuity

•Contrast sensitivity

Contrast Sensitivity 

Spatial Frequency
low high

contrast

low

high

Normal Adult Contrast Sensitivity Functions
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Contrast Sensitivity in Infants
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Summary of infant visual development

• Psychophysical resolution acuity in cy/deg is about the 
baby’s age in months, and reaches adult v.a. at about 
age 3 yrs.

• VEP resolution acuity is “better”, reaching near-adult 
values by age 1 year.

• Contrast sensitivity very different from adult and major 
limit to perception.

• Stereopsis can be measured reliably starting by age 6 
months, and takes several years to mature fully. 

• Color vision can be demonstrated in normal infants by 
age 3 months.  Blue-yellow color vision may come in 
later than red -green discriminations

Refractive Error Development

Emmetropization
• Reduction in average amount of hyperopia

• Reduction in variance in refractive error

Infants
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Emmetropization—Time Course
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Emmetropization—Time Course
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Rapid change in refractive error over birth to nine months
I prefer to do infant exams between 9 and 12 months

Emmetropization—Time Course
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Reduction in Variance of Refractive Error 

Mayer et al (2001) Arch Opthalmo

Emmetropization—Time Course

QuickTime™ and aGraphics decompressorare needed to see this picture.
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If 3 Diopters at 3 Year….
Emmetropization Didn’t Work

QuickTime™ and aGraphics decompressorare needed to see this picture.
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Astigmatism in Infancy
Non-cycloplegic data

Mohindra et al.
(1978)

Howland et al.
(1978)

Gwiazda et al.
(1984)

Howland and
Sayles (1984)

Author n Age %
≥1.00 DC

Orientation

276
right
eyes

93
infants

521
infants

117
infants

<1-50
weeks

0-12
months

0-11
months

0-12
months

45%

47%

53%

63%

40% ATR
40% WTR

20% Oblique

70%
“horizontal

and vertical”

44% ATR
39% WTR

16% Oblique

55% ATR
3% WTR

42% Oblique
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Astigmatism in Infancy
Cycloplegic data

Dobson et al.
(1984)

Fulton et al.
(1980)

Ingram and Barr
(1979)

Santonastaso
(1930)

Author n Age %
>1.00 DC

Orientation

46
infants

133
infants

296
eyes

63
infants

0-6
months

40-50
weeks

1 year

0-12
months

17%

20%

29.7%

52.4%

100% ATR

71% ATR
21% WTR
8% Oblique

Not given

15% ATR
85% WTR

Prevalence of Refractive Error in Children 6 
months to 72 months

With all this going on….
Prevalence of Refractive Errors in children 5 
to 17 years of age

What is NEW in area of refractive error

• Impact of uncorrected hyperopia

• Prevention of myopia

Hyperopia

• 18.5 D – (0.3)age = average accommodative amplitude

• This is only for short term measurement…..

• What is impact on long term uncorrection?  
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Kulp and VIP-HIP Study Group
Ophthalmology, 2016

• Uncorrected Hyperopia and Preschool Literacy
• Results of Vision in Preschoolers - Hyperopia in Preschoolers Study 

(VIP-HIP) Study 

Science, Vol 330   3 December 2010

• For every language tested, the 
acquisition of literacy results in 
cortical changes in left ventro –
occipital cortex (at temporal 
lobe junction)

• Cells which responded to FACES 
change to respond to WORDS

Visual Word Form Area

• Mental lexicon of stored 
words that can process up to 
50,000 words 
instantaneously

• Development requires 
consistent accurate visual 
image!!  

Kulp and VIP-HIP Study Group
Ophthalmology, 2016

• Uncorrected Hyperopia and Preschool Literacy
• Results of Vision in Preschoolers - Hyperopia in Preschoolers Study (VIP-HIP) 

Study 

Quaid and Simpson, 
Arch Clin Exp Ophthalmology 2013
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Atkinson et al.
(Eye, 1996)

Does Early Correction of Hyperopia Affect 
Emmetropization? So, not surprising…. 

What About the Myopes?  Prevention or reduced progression of myopia

• Lots of evidence showing impact of bifocal contact lenses on 
reducing progression of myopia  

• Are there any less expensive options?  

GO OUTSIDE!! Cost of Eye and Vision Disorders in Children

• Eye and vision disorders impose a significant burden on patients, parents and the 
public.

• The total economic cost of vision loss and eye disorders among children younger 
than 18 years of age in 2012 was estimated to be  5.9 billion dollars

• This does NOT include educational costs that could be avoided 

• This does not capture the LOSS in POTENTIAL for each child untreated. 
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Need for Comprehensive Examinations


