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An Examination of Ophthalmic

Prescription Spectacle Quality

Relative to American National
Standard Z80.1-1972

George A. Chase, Ph.D.* and Ben E. Lynch!

Quality-minded ophthalmic
ﬁruceasing laboratories have

een using American
National Standard Institute’s
(ANSI) ZB0.1' as a quality
guideline since the late
1950s. American Mational
Standards, initiated in 1918,
are voluntary in nature and
are developed by consensus
through members of a pro-
fessional or technical field
and its correlated industry.
The consensus body respon-
sible for the current revision
(1972) was organized in 1969
from representatives of oph-
thalmology, optometry, op-
ticianry, manufacturing,

military and Veterans Ad-
ministration purchasers,
wholesaling, including
government agencies such as
Mational Bureau of Stan-
dards, the Mational Academy
of Sciences, the Food and
Drug Administration (FDA),
and voluntary health agen-
cies. For nearly five decades
these standards have been
voluntary guidelines.

Since 1971, however, the
Occupational  Safety and
Health Administration
(OSHA) has adopted over 130
American Mational Standards
into its regulations. In
addition, several states have

adopted laws requiring eye-
glasses sold in their jurisdic-
tion to meet or exceed ANSI
Za0.1. Frequently, there is no
provision in the law to ac-
commaodate revisions as they
become available. This
creates a status guo impedi-
ment by failure to recognize
new technology and im-
proved technical under-
standing. For this reason the
ANSI requires that all of its
standards be reviewed and/
or revised every five years.
Furthermore, once an
American Mational Standard
becomes law, it is no longera
voluntary, but a statutory set
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of product limits above
which  manufacturers and
processors must operate,
Against this background
and current Z80.1 revision
proceedings, the Optical
Laboratories Association
undertook a comprehensive
field study of the current
state of the art of ophthalmic
processing laboratories with-
in its membership relative 1o
a rigorous and fliteral inter-
Pretation of the standard,

TEST METHOD

The following protocol was
used to obtain an unbiased
representation of current
capabilities and internal
quality standards,

(1) Ten test Prescriptions
were chosen from prescrip-
tions actually in process,
which would be representa-
tive of work that an OLA
laboratory experiences daily.
These prescriptions are
shown in Table [. Five of the
10 prescriptions were dupli-
cated in hard resin.

{2} Thirty member labora-
tories, ranging from small 1o
very large, were chosen ta
produce one each of these
prescriptions,

(3} Explicit instructions
were given to each com-
pany’s representative to
pracess the test prescriptions
“blind.” The names of
regular customers were put
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Table I. Tesl prescriplions.

1 a1 =4.00-1_8=05

WA, 75187283
54 PO

(2} G2 “13.26-2.75=89
P £13.75-2 25%10%

250 Add R 15 HI
L 16 H|

(3 G3 #125-0.50=T0

200 T5Rg5

225 Add 13 H1

(4 G4 =300-1.75=52
F2 —4.00-2 50=a7

{5) G5 +4.75-4 50=105
P +4. 255 50x 70

2.25 Add 16 HI

Mount in S/C Delisa 52-1a

Approx. 14 Basn Curva
Round Seg 22
{In Plastic: Aspheric Lenticuiar

B5/461 Aound Seg)

Lenses for 44-20 Leading Lady Ari-Rim

B2:58 D24

Miount in §2-19 City Gal

&3 PO

Lenses anly for Quasar 57-19

HE AT

B850 ST a5

Lenses for Cambridge S0-1a

on the prescription forms,
Mone of the labaratory
personnel, including inspec-
tors, were to be aware that 3
test was being run.

{4) Like prescriptions were
grouped, and the numbers
through 30 assigned ran-
domly to them,

(3) After all spectacles were
received, they were shipped

to the Quality Assurance
Department of the American
Optical Corporation, South-

ridge, Massachusetts, with
whom OLA had contracted
for precision MEasUre ments,
Measurements were made
on normal laboratory equip-
ment, well maintained and
calibrated, by highly trained
and experienced personnel,
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(6} GE B, 50-3.0081
P4 10,25-2.00=87

plount in Harvard 48-18

7 &7 +1.75-0.50=75

+2.00-0.75=165

2.00 Add R 15 HI
L 16 Hi

Kount in Tech 47-21

(B G8 200

=3, 00-0.50=175

1.50 Add 16 HI

Mount in 44-22 Leading Lady Zyl

(4} &9 0 25-0. 2500
P5 P1-0.37=34

200 Add 18 HI

Lansas only 54-18 Kingslown

10y G0 P1-0.25= 163
-0.25-0.80=%0

1.50 Add 18 HI

Lenses any 54-16 Corzair

STPD

BB Exer.

B4 51 Exai.

BA/66 85T 25

A5l 5T 22

A typical raw data tabula-
tion is shown in Table 1l for
Rx-type G-1.

STANDARD CONTROL
PARAMETERS AND

YIELD PREDICTIONS

Table 1 of ANSI Z80,1-1972
lists the prescription requires
ments for first quality eye-
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wear comprising about 11
distinct items. These could
he subdivided further into
cosmetic, geometrical, and
optical classifications. Sec-
tion 4 of the ANSI standard
further imposes tolerances
on the marginal error per-
mitted in ophthalmic lenses,
in that corrected curve
designs are required. This

implies that the base curve
must be controlled relative
to prescription power and
lens thickness. The various
prescription requirement
tolerances for impact resist-
ant lenses are listed below.

1. Physical quality and

appearance:
a. Mo internal and
surface defects {bubbles,
seratches, etc.).
b. Mo localized power
errors [waves).

2. Refractive power (D):

a. Meridional power:
+0,12 in the range 0.00-
6.00; £2.0 percent in the
range 6.25-12.00; =0.25
above 12.00.

b. Cylinder power: .12,
c. Difference in a pair
(meridional powers): not
to exceed the tolerance
as specified for a single
lens.

3. Refractive power addi-
tion (O): £0.09.

4, Cylinder axis: 5 degrees
in the range 0.12-0.370;
+3 degrees in the range
0.50-1.00D; *2 degrees
above 1.12D.

5. Prism power and loca-
tion of specified optical
center {D):

a. Vertical:20.25 per
lens; one-fourth im-
balance in a pair;

b. Horizontal: £0.25 per
lens; one-half imbalance
in a pair.
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