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Order

Contact person at VTT

Specsavers Finland Oy
Plaza Forte Ayritie 12 C
FI1-01510 Vantaa
FINLAND

18.9.2009/Marjo Halonen.

VTT

Senior Research Scientist Pertti Koskinen
P.O. Box 1000

FI1-02044 VTT

FINLAND

Phone +358 20 722 4600

Fax +358 20 722 7010

E-mail pertti.koskinen@vtt.fi

Task

Background

Experimental

Quiality evaluation of spectacles.

The requester entered the Finnish optical market in 2007. It has become
associated with low prices and, thus, has contributed to the decrease of
the general cost level of spectacles in Finland. According to the
requester, there seems to be a natural tendency to equate low price with
low quality. The requester is confident, however, that the quality of the
spectacles it offers its customers is the same as that of its competitors. In
order to substantiate this conception the requester wanted an
independent party to investigate if there are any quality differences
between glasses from the three biggest optical chains in Finland.

In order to perform the quality evaluation twelve pairs of spectacles were
obtained from three optician chains, four pairs from each:
Instrumentarium, Silmdasema and Specsavers. The tested spectacles
were purchased by four VTT employees, mystery shoppers A — D, who
used prescriptions from recent eye checks with an ophthalmologist. The
mystery shoppers were instructed to buy as similar spectacles as
possible, regarding both the frames and the lenses, at the different
opticians, in order to get comparable products for the tests. Also, all
spectacles were supposed to be ordered with the best available scratch-
resistant and anti-reflective coating. As far as the price of the spectacles
was concerned, the shoppers were told not to let any potential
advertising or special offer campaigns influence their choices unless the
product exactly met the demands set.
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The intended case descriptions set in advance for the mystery shoppers
are presented in Table 1.

Table 1. Intended case descriptions for mystery shoppers.
mystery shopper
A B C D

person 20-35 3, 20-354a, female | 45-60 a, 45 - 60 a, female

male/female male/female
prescription Sph -3...-6, Sph -2...+2, Sph -3...-6, Sph -2...+2,

cyl <2 cyl <2 cyl <2, cyl <2,

ADD +1...+2.5 ADD +1...+2.5

frame

lenses

titanium, full rim,
flexible hinges

single vision, refr.

index 1.6, hard- +
slippery Anti-
Reflex coating

plastic, full rim

single vision, refr.

titanium, full rim,
flexible hinges

progressive, refr.

plastic, full rim

progressive, refr.

index 1.5, hard- + | index 1.6, index 1.5,

Anti-Reflex individual lens advanced lens

coating design, hard- + design, hard- +
slippery Anti- Anti-Reflex
Reflex coating coating

The spectacles purchased were identified with letters A — D representing
the mystery shoppers and with numbers 1 — 3 representing the optical
chains. The numbering of the chains was the following: 1 =
Instrumentarium, 2 = Silméasema, 3 = Specsavers.

Tests were performed in order to compare the quality of the purchased
spectacles from a consumer’s point of view. The emphasis was on
optical testing as these properties should be the most important for the
spectacle users, but some mechanical tests were also performed to ensure
that some minimum requirements were fulfilled with respect to the
strength and the tenacity of the spectacles.

Optical tests included spherical and cylinder power and axis, evenness in
power over the lens surface, transmittance, reflectance, refractive index
of the lenses and the distance and the position of optical centres (OC).
Mechanical tests included glazing and bridge deformation, scratch/wear-
resistance of lenses, lens thickness and a vibration test in order to detect
loose or badly mounted parts.
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Also, the hydrophobic and/or oleophobic properties (i.e. dirt rejecting
properties and cleanability) that are often claimed for lens coatings were
checked by using different methods.

Tested quality properties and their impact on the wearer are more
precisely described in Appendix 1.

The optical and mechanical tests were performed by SP Swedish
National Testing and Research Institute in Bords, Sweden. The test
methods used are presented in detail in the test report MTkP907161 of
SP, which is shown in Appendix 3.

Results Prescriptions
The spectacles for the tests were purchased by using the prescriptions of
the mystery shoppers. The information contained by the prescriptions is
presented in Table 2.
Table 2. Spectacle prescriptions of the mystery shoppers.

shopper / eye sphere cylinder axis ADD

A/ right -5,50 - - -

A/ left -5,25 - - -

B/ right -0,75 -0,50 15 -

B/ left -0,50 -0,75 170 -

C /right -3,75 - - +2,25

C/ left -3,50 - - +2,25

D / right -0,75 -1,50 95 +2,25

D/ left -1,25 -1,00 85 +2,25
Purchase

The stores from which the spectacles were purchased along with the data
concerning the dates of purchase are presented in Table 3.

All the spectacles purchased were photographed and weighed in the
laboratory before sending them to SP for the tests. The photographs and
some additional information dealing with the spectacles and the purchase
process are shown in Appendix 2.
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Table 3. Stores used for purchasing the spectacles and dates of
purchase.
spectacles store ordering promised announced pick-up date
date ready ready

1A Instrumentarium | October 8 | before October | October 15 October 26
Vantaanportti, 29
Vantaa

2A Silméasema October 8 | after October 22 October 26
Myyrmanni, October 15
Vantaa

3A Specsavers October 23 | before October 29 November 2
Jumbo, Vantaa November 13

1B Instrumentarium | October 6 | before October | October 13 October 16
Tapiola, Espoo 20

2B Silméasema October 6 | before October | October 15 October 16
Tapiola, Espoo 17

3B Specsavers October 6 | before October 13 October 15
Sello, Espoo November 3

1C Instrumentarium | October 8 | before October | October 30 *) | October 30
Urho Kekkosen 29
katu, Helsinki

2C Silméasema October 8 | before October | October 16 October 22
Kaivopiha, 29
Helsinki

3C Specsavers October 8 | before October 20 October 22
Optiimi, November 5
Bulevardi 2,
Helsinki

1D Instrumentarium | October 7 | before October | October 24 October 27
Iso Omena, 28
Espoo

2D Silméaasema, October 7 | before October | October 19 October 20
Prisma Olari, 21
Espoo

3D Specsavers October 7 | before October 15 October 16
Iso Omena, November 4
Espoo

*) Message October 15: Spectacles will be late and will be ready on October 30.

Prices

Prices paid for the spectacles are presented in Table 4.

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of

this report is only permissible by written authorization from the Technical Research Centre of Finland.



RESEARCH REPORT No. VTT-S-06774-09

5(8)

Table 4. Prices of the spectacles.
spectacles brand price paid, €
total frame lenses

1A Sub classic 308 159 149
2A Ray-Ban 476 178 298
3A Specsavers 279 179 100
1B Essentials *) 129 30 99
2B Blue Bay 238 89 149
3B Specsavers 129 79 50
1C In Style 638 189 449
2C SD 793 164 629
3C Specsavers 569 179 390
1D In Style *) 295 42 253
2D Burberry 580 203 377
3D Specsavers 329 109 220

*) special price, normal prices were:

spectacles brand price, €

total frame lenses

1B Essentials 198 99 99
1D In Style 428 129 299

Correspondence to the intended case descriptions and comparability of
the spectacles

Three of the mystery shoppers (B, C and D) were female and only one of
them (A) was male. The mystery shoppers and the spectacles prescribed
to each one of them corresponded to the intended case descriptions
presented in Table 1.

In addition to the lenses also the frames purchased were very similar in
each case and, thus, can be considered to be comparable as far as the
suitability for the test programme is concerned. The only small deviation
from the comparability existed in the spectacles 3D, which contained
flexible hinges, while the spectacles 1D and 2D contained standard
hinges.

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Discussion

Optical and mechanical tests

The results from the optical and mechanical tests of the spectacles
purchased are presented in the test report MTkP907161 of SP. The test
report is shown in Appendix 3.

When examining the results of the optical and mechanical tests
following observations could be made:

Lens power, evenness and optical centres (OC)

The deviations from the prescribed powers were within £0.1 D in the far
field and within £0.2 D in the max near add for all spectacles. With
respect to the overall variations, to the instrument resolution and to the
adaptability of the human eye, these deviations can be considered
negligible. Thus, all spectacles had satisfactory and comparable powers
at OC and no quality differences could be observed in this respect.

For all spectacles A and B the maximum variation in power around OC
was within £0.1 D compared to the prescribed powers. Consequently,
the evenness of all lenses of the spectacles A and B was comparable.

The distances between the optical centres were comparable for all
spectacles.

For two pairs of spectacles (1B and 1D) the centring of the optical centre
was displaced >1 mm horizontally in the frame. This has only little
impact on the user’s vision but it may increase the edge thickness of the
other lens. For the other spectacles the optical centres were positioned
symmetrically in the frame to within 1 mm.

Transmittance

Based on the amount of transmitted light, all spectacles were considered
to be equivalent.

Reflectance

The differences in the absolute reflectance values of the various
spectacles were so small that the impact on the wearer should be
negligible. However, when compared to the corresponding values of the
uncoated spectacles it can be stated that the anti-reflective coatings of
the spectacles under study were effective.

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Refractive index

The refractive indexes of the lenses were the same in all spectacles of the
three groups from which it could be determined. Also, the values were in
excellent agreement with the ordered indexes.

Scratch-resistance/wearing

The spectacles 2 showed the least and the spectacles 3 the most increase
in diffuse transmittance after the scratch-resistance test. The differences
were visible to the human eye when comparing the lenses under a lamp.
However, taking into account the severe test method the differences
between the lenses were rather small and could not be considered
significant from the quality perspective. A substantial quality difference
could be noticed, however, when the results of the studied lenses were
compared with those of uncoated standard plastic lenses.

Glazing and bridge formation

None of the spectacles failed the test according to the specifications set
in the standards. The remaining deflections were sufficiently small and
no lenses were loosened from the frames. Also, the small remaining
deflections can not be considered permanent as they seemed to gradually
decrease with time. Thus, no quality differences could be found.

Vibration test
No damage was detected in any of the spectacles as a result of the test.

Hydrophobic / oleophobic properties and cleanability

All spectacles exhibited similar water rejection properties. The test with
permanent marker pens also gave very similar results between the
glasses. Instead, compared to a pair of spectacles with uncoated standard
plastic lenses, the difference was remarkable.

Although the results of the measurements performed are influenced by
many different parameters and small variations must therefore be
neglected, some differences between the lenses in terms of friction and
also regarding the overall cleanability were detected, however. As a
whole, the spectacles 2 showed the best performance in this respect,
followed by the spectacles 1 and 3. The results of all tested spectacles
were better than those of corresponding uncoated spectacles.

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Conclusions

Appendices

Distribution

According to the optical and mechanical tests performed, all the
spectacles under study were comparable and no systematic quality
differences could be found between the spectacles obtained from the
different optical chains. Small variations were detected in the
measurements, but it seems probable that at least most of them were of
random nature. When the measurement uncertainties are also taken into
account the effect of these variations on the spectacle wearer can be
considered to be negligible.

Espoo 8.12.2009

» #_: /i LV b \_____ /_,-;{:;,’.;I/"riﬁ s ,/ / , .
Pertti Koskinen Helena VVahakuopus
Senior Research Scientist Research Engineer

Appendix 1. Tested quality properties and their impact on the wearer.

Appendix 2. Photographs of the spectacles and some additional
information, 12 ps.

Appendix 3. Test report MTkP907161 of SP, 9 ps + 4 appendices.

Requester original + 2 copies
VTT/archives original
VTT/AP 1 copy (Koskinen)
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power (sphere,
cylinder and axis)

optical centres

transmittance

reflectance

refractive index

scratch-resistance
(hard coating)

glazing and bridge
deformation

vibration test

hydrophobic
properties

Tested quality properties and their impact on the wearer

The corrective components of single vision spectacles lenses. Sphere and
cylinder are the focusing powers of a lens in two directions perpendicular
to each other with the axis describing the overall rotation. The lens
powers should match the prescription in order to correct the wearer’s
vision error properly.

The distance between the optical centres of a pair of mounted lenses
should match the wearer’s pupillary distance in order not to introduce any
unwanted prismatic effects. The higher the corrective power, the more
important the right distance.

The amount of light passing through the lenses, often expressed in % of
the total incident light. For ordinary spectacles, a high transmittance gives
a brighter vision and is generally preferred.

The amount of light that is reflected by the lens surfaces, often expressed
in % of the total incident light. Normally al low reflectance is preferred as
possibly disturbing reflexes are reduced. Depending on the light and how
different wavelengths are reflected, the perceived colour of the reflection
may vary. Anti-reflective coatings decrease the reflectance.

The refractive index impacts the lens focusing power. Given a certain
corrective power, a high index lens can be made thinner than a low index
lens.

Enhancement of surface hardness of plastic lenses in order to reduce
scratches etc.

Test to ensure the minimum robustness for spectacles frames (bridge) and
lens glazing according to 1SO- and EN-standards. All spectacles should
pass this test in order to fulfill the basic mechanical requirements.

Check of resistance to hard vibrations in order to ensure that no screws
are loosened or that the spectacles are otherwise properly mounted.

Water-rejecting feature of the lens surface. A hydrophobic surface
reduces the need to wipe the lenses with a cloth after cleaning under
running water as only very few droplets stay on the lens surface.

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Photographs of the spectacles and some additional information

Spectacles 1A: Mystery shopper A, Instrumentarium Vantaanportti, Vantaa

Total price: 308 €,
( frame 159 €, lenses 129 €, coating 20 €)

Included: Spectacles
Advertising campaign: No

Guarantee / insurance: Product guarantee 1 year for manufacturing flaws (not wrong handling). Right
to exchange spectacles within 1 month from delivery. Possibility to take insurance for two years

Promised time of delivery: Three weeks

Total time of delivery: In one week

Payment when ordering: Yes or billing permission

Type of lens: Plastic, single vision, refractive index 1.6

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim titanium frame, flexible hinges and nose pads

Printing on frame: Left side: 161256 SUB CLASSIC TIT CE
Right side: SCLUX-016 BLACK 54-16-135

Weight: 20.3 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 2A: Mystery shopper A, Silmaasema Myyrmanni, Vantaa

Total price: 476 €,
( frame 178 €, lenses 298 € )

Included: Spectacles, Ray-Ban case and lens cloth

Advertising campaign: No

Guarantee / insurance: Unknown

Promised time of delivery: More than one week

Total time of delivery: Two weeks

Payment when ordering: Yes or billing permission

Type of lens: Plastic, single vision, refractive index 1.6

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim titanium frame, flexible hinges and nose pads

Printing on frame: Left side: Ray-Ban RB6162 2576 53017 140
Right side: Ray-Ban T CE

Bridge: 53017

Weight: 25.7 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 3A: Mystery shopper A, Specsavers Jumbo, Vantaa

Total price: 279 €,
( frame 179 €, lenses 100 € )

Included: Spectacles, Extra Spectacles, two Specsavers cases and two lens clothes

Advertising campaign: One extra pair of spectacles with standard lenses and frame included for free
(four colour options)

Guarantee / insurance: Product guarantee 2 year for manufacturing and material flaws (not wrong
handling). Right to exchange spectacles within 1 month from delivery

Promised time of delivery: Three weeks

Total time of delivery: In one week

Payment when ordering: At least half of price or billing permission
Type of lens: Plastic, single vision, refractive index 1.6

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim titanium frame, flexible hinges and nose pads

Printing on frame: Left side: 55017-140 Titan 271 24865364
Right side: Titanium Specsavers 1003009 L CE

Weight: 229 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 1B: Mystery shopper B, Instrumentarium Tapiola, Espoo

Total price: 129 €, Special price
( frame 30 €, lenses 99 €)
(Normal: Total 198 €, frame 99 €, lenses 99€)

Included: Spectacles

Advertising campaign: Lower price for frame. One extra pair of spectacles with standard lenses and
frames included for free

Guarantee / insurance: Product guarantee 2 year for manufacturing flaws (not wrong handling). Right
to exchange spectacles within 2 months from delivery

Possibility to take insurance for two years.

Promised time of delivery: Two weeks

Total time of delivery: In one week

Payment when ordering: Yes

Type of lens: Plastic, single vision, refractive index 1.5

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim plastic frame and non-flexible hinges

Printing on frame: Left side: MO704 54017 135 CE
Right side: 162188 ESSENTIALS F

Weight: 24.0 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 2B: Mystery shopper B, Silmadasema Tapiola, Espoo

Total price: 238 €,
( frame 89 €, lenses 100 €, work for lenses 49 € )

Included: Spectacles and Blue Bay case
Advertising campaign: No
Guarantee / insurance: Product guarantee 1 year for manufacturing and material flaws (lenses).
Promised time of delivery: One and half weeks
Total time of delivery: One and half weeks
Payment when ordering: Yes
Type of lens: Plastic, single vision, refractive index 1.5
Lens Coating: Hardcoating and Anti-reflex coating
Frame: Full rim plastic frame and non-flexible hinges
Printing on frame: Left side: 135 B&B 790 FLO by SAFILO
Right side: 135 BLUEBAY designed in Italy CE

Bridge: 93 52016

Weight: 22.4 ¢

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 3B: Mystery shopper B, Specsavers Sello, Espoo

Total price: 129 €,
( frame 79 €, lenses 50 € )

Included: Spectacles, Specsavers case and lens cloth
Advertising campaign: One extra pair of spectacles with standard lenses and frame included for free

Guarantee / insurance: Product guarantee 2 years for manufacturing and material flaws (not wrong
handling). Right to exchange spectacles within 1 month from delivery

Promised time of delivery: Between two and four weeks
Total time of delivery: One and half weeks

Payment when ordering: Yes

Type of lens: Plastic, single vision, refractive index 1.5
Lens Coating: Hardcoating and Anti-reflex coating
Frame: Full rim plastic frame and non-flexible hinges

Printing on frame: Left side: 51018-140 H Delfim 24810258
Right side: Specsavers 1002410 CE

Weight: 23.5 ¢

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 1C: Mystery shopper C, Instrumentarium Urho Kekkosen katu, Helsinki

Total price: 638 €,
( frame 189 €, lenses 449 €)

Included: Spectacles

Advertising campaign: One extra pair of spectacles with standard lenses and frame included for free
Guarantee / insurance: Product guarantee 1 year for manufacturing and material flaws (not wrong
handling). Right to exchange spectacles within 2 months from delivery.

Insurance for two years costs 40 €.

Promised time of delivery: Three weeks

Total time of delivery: Three weeks

Payment when ordering: Yes

Type of lens: Plastic, progressive, refractive index 1.6

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim titanium frame, flexible hinges and nose pads

Printing on frame: Left side: In Style TIT K-0903 BLACK 52017 135 CE
Right side: 152489 IN STYLE TITANIUM

Weight: 16.6 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 2C: Mystery shopper C, Silméaasema Kaivopiha, Helsinki

Total price: 793 €,
( frame 164 €, lenses 563 €, work for lenses 66 € )

Included: Spectacles and Safilo case

Advertising campaign: No

Guarantee / insurance: Product guarantee 1 year for manufacturing and material flaws (lenses).
Promised time of delivery: Three weeks

Total time of delivery: One week

Payment when ordering: Yes

Type of lens: Plastic, progressive, refractive index 1.6

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim titanium frame, flexible hinges and nose pads

Printing on frame: Left side: SD 140 SAFILO SD214 AGL
Right side: 140 SAFILO Design TITANIUM designed in Italy CE SD

Weight: 18.7 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
this report is only permissible by written authorization from the Technical Research Centre of Finland.
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Spectacles 3C: Mystery shopper C, Specsavers Optiimi, Bulevardi 2, Helsinki

Total price: 569 €,
( frame 179 €, lenses 390 € )

Included: Spectacles and Specsavers case
Advertising campaign: One extra pair of spectacles with standard lenses and frame included for free

Guarantee / insurance: Product guarantee 2 year for manufacturing and material flaws (not wrong
handling). Right to exchange spectacles within 1 month from delivery

Promised time of delivery: Four weeks

Total time of delivery: In two weeks

Payment when ordering: Yes

Type of lens: Plastic, progressive, refractive index 1.6

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim titanium frame, flexible hinges and nose pads

Printing on frame: Left side: 49018-140 H.T.TITAN101 24086592
Right side: Specsavers 1000831 CE

Weight: 15.4 ¢

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 1D: Mystery shopper D, Instrumentarium Iso Omena, Espoo

Total price: 295 €,
( frame 42 €, lenses 253 €)
(Normal: Total 428 €, frame 129 €, lenses 299 €)

Included: Spectacles, Instrumentarium case and lens cloth

Advertising campaign: One extra pair of spectacles with standard lenses and frame included for free
Guarantee / insurance: Product guarantee 2 years for manufacturing and material flaws (not wrong
handling). Right to exchange spectacles within 2 months from delivery.

Possibility to take insurance for two years.

Promised time of delivery: Three weeks

Total time of delivery: Two and half weeks

Payment when ordering: Yes

Type of lens: Plastic, progressive, refractive index 1.5

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim plastic frame and non-flexible hinges

Printing on frame: Left side: BEG-06 W31374 55-16 140 CE
Right side: 152468 IN STYLE

Weight: 29.4 ¢

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 2D: Mystery shopper D, Silméaasema, Prisma Olari, Espoo

Total price: 580 €,
( frame 203 €, lenses 297 €, work for lenses 80 € )

Included: Spectacles, Burberry case and lens cloth
Advertising campaign: No

Guarantee / insurance: Product guarantee 3 years for manufacturing and material flaws (not wrong
handling). Guaranteed by identification number

Promised time of delivery: Two weeks
Total time of delivery: In two weeks
Payment when ordering: Yes
Type of lens: Plastic, progressive, refractive index 1.5
Lens Coating: Hardcoating and Anti-reflex coating
Frame: Full rim plastic frame and non-flexible hinges
Printing on frame: Left side: B 2044 3114 53016 130
Right side: BURBERRY MADE IN ITALY B CE BY3622014

Bridge: 53016

Weight: 26.5 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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Spectacles 3D: Mystery shopper D, Specsavers 1so Omena, Espoo

Total price: 329 €,
( frame 109 €, lenses 170 €, coating 50 €)

Included: Spectacles, Specsavers case and lens cloth

Advertising campaign: One extra pair of spectacles with standard lenses and frame included for free
Guarantee / insurance: Unknown

Promised time of delivery: Four weeks

Total time of delivery: One week

Payment when ordering: Yes

Type of lens: Plastic, progressive, refractive index 1.5

Lens Coating: Hardcoating and Anti-reflex coating

Frame: Full rim plastic frame and flexible hinges

Printing on frame: Left side: 54016-140 Unisex 334 24824927
Right side: Specsavers 1002735 L CE

Weight: 329 g

The use of the name of the Technical Research Centre of Finland (VTT) in advertising or publication in part of
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