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Looking at lenses

Dr Colin Fowler discusses whether the current lens standard meets 
the requirement in modern optometry

Rx spectacle lens standard:  
Do we have what we need?

S
ince February 1 2010 
the standard used in the 
UK for the verification 
of prescription spectacles 
has been BS EN ISO 
21987:2009.1 This is a 

comprehensive and complex document, 
and the purpose of this article is to 
discuss the origins and purposes of 
lens standards, and to see if the current 
standard satisfies the needs of the 
modern ophthalmic practice.

The first published spectacle lens 
standard is believed to be a set of 
tolerances produced by the Shuron 
optical company in the USA in the 
1940s. In the UK, the first standard 
was BS 2738, published in 1956. This 
document had been produced at the 
request of the then Ministry of Health, 
which needed a set of standards for 
the quality control of NHS spectacles. 
The BS 2738 mounted spectacle 
standard then evolved through a 
number of versions, the last being BS 
2738-1:1998.

It is interesting to compare the 
early UK standards with the current 
document. Inspection of the 1962 
edition2 of BS2738 shows that there are 
seven pages of specifications, and that it 
covered both mounted and uncut lenses. 
The price was four shillings (20p). 
By contrast, BS EN ISO 21987:2009 
has 17 pages of specifications, only 
applies to mounted lenses, and costs 
£120. (Note that members and fellows 
of the College of Optometrists can 
download a copy for their personal use 
at no charge, by arrangement with the 
College librarian).

In the 1956 and 1962 UK standards, 
tolerances were applied to astigmatic 
lenses in terms of a value for the 
sphere and another for the cylinder, 
in a specified transposition. But the 
1985 edition3 of BS2738 introduced a 
major change as astigmatic prescription 
tolerances were applied to both 
principal meridians, as well as to the 
cylindrical power. The logic behind this 
was that the tolerances for the sphere 
and cylinder could be cumulative, so 
if, for example, a lens had a tolerance 
of ±0.12 on both sphere and cylinder, 
then the cylinder could be 0.25D 
in error and still be in tolerance. In 

addition, the principal meridian and 
cylinder method eliminated the need 
to apply the tolerances in a specified 
transposition.

But against this was the argument 
of complexity. As automatic focimeters 
became more common, which generally 
read the lens power in sphero-cylindrical 
form, it meant that the display had to be 
transposed in order to check the power 
of each principal meridian. Experience 
showed that the method of applying 
tolerances was often misunderstood by 
those working in practice. But despite 
this, the principal meridian and cylinder 
power tolerance method is still used in 
the latest standard.

The 1985 edition of BS2738 also 
introduced the concept of different 
(wider) tolerances for progressive 
power lenses to other lens types. 
This has been continued in the latest 
standard, but with modern production 
methods, one has to question whether 
this is really necessary. Manufacturers 
are now claiming very precise powers 
and power compensations on their lens 
packets, so it seems an unnecessary 
complication to have separate tolerances 

for this type of product.
The section of BS EN ISO 21987:2009 

which is most daunting for use on a day-to-
day basis is that relating to centration 
and prism. A very elegant solution has 
been produced (five lines of instructions, 
one table of tolerances and two graphs) 
which assesses centration errors in terms 
of induced relative prismatic effect. Not 
only is this very complex, but some of 
the tolerance values (eg 0.58∆) are not 
readily applicable without an automatic 
focimeter.

So, despite the considerable effort 
that has gone into this latest standard 
by some very dedicated people over a 
number of years, one has to question 
whether it is the right reference 
document to use in practice. Or, are 
we saying that spectacle lenses these 
days are so complicated that we should 
not be bothering to try and verify the 
prescription before supplying it to the 
patient? It seems that perhaps we are in 
danger of not being able to see the wood 
for the trees in that the standard has 
been made unnecessarily complicated 
to satisfy a very small number of 
unusual prescriptions. Manufacturers 
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undoubtedly have developed test 
systems using an automatic focimeter 
linked to a computer, so that after typing 
in or scanning the prescription and 
placing the lens in the focimeter at the 
required centration point, an automatic 
indication of standard compliance is 
given. Complete spectacles are fairly 
unusual in standardisation in that 100 
per cent testing is carried out on a very 
large number of manufactured items. 
This is unlike sunglass testing, for 
example, where sampling is used. 

What perhaps we need, therefore, is 
a rather different approach for use in 
practices. A personal wish list would 
be a document incorporating the 
following features:
● Lens tolerances applied in sphero-
cylindrical form, the prescription being 
in negative cylinder transposition. The 
simplest example of such a system was 
perhaps the 1987 edition of the ANSI 
Z80.1 standard from the USA:4

The value of 0.13D was presumably 
chosen as it is 0.125 rounded off to 
two decimal places. If the tolerances 
for spheres over 6.50D and cylinders 
greater than 4.50D seem a bit fiddly 
to apply, remember that in a survey 
of NHS prescriptions5 only 3.6 per 
cent fell outside the range of -6.00D to 
+8.00D, and that only 0.9 per cent of 
cylindrical values were over 4.00D
● Another look at cylinder axis 
tolerances. For example, in BS EN 
ISO 21987:2009 the tolerance on the 
axis of a cylinder power 0.25D is ±16°, 
which appears excessive. One reason 
for this is that uncut lens standards 
were produced before the standard for 
mounted lenses. This has meant that 
the mounted lens tolerance cannot be 
the same or less than the uncut values, 
and has thus produced some rather 
wide values 
● No separate tolerances for progressive 
power or multifocal lenses
● Simplification of  centration 
tolerances
● Widely distributed at minimal cost.

If a more straightforward standard 
were to be produced which was widely 
distributed within the ophthalmic 
community it is probable that it would 

help to reduce the number of discussions 
between prescription laboratories and 
practitioners as to whether a lens was 
in tolerance or not. Despite all the 
effort and good intentions that have 
gone into the present standard, there 
is the feeling that this document is 
unfortunately not readily understood 
nor widely used. ●
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 Refractive power Tolerance
Sphere component: 0.00 to ±6.50D ±0.13D
 Above ±6.50D ±2% of sphere power
Cylinder component: 0.00 to 2.00D ±0.13D
 2.12 to 4.50D ±0.15D
 Above 4.50D 4% of the cyl power 
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