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ontact lenses purchased over the Internet place
ndividuals potentially at risk for harmful eye
are practices

oshua Fogel, Ph.D., and Chaya Zidile
rooklyn College, Brooklyn, New York.
Abstract
BACKGROUND: Individuals are increasingly purchasing contact lenses over the Internet. No studies
exist regarding Internet purchase of contact lenses and eye care health practices.
METHODS: One hundred fifty-one college students were surveyed regarding contact lenses purchase
category (doctor’s office, store, Internet). Pearson chi-square analyses compared purchase category with
responses regarding U.S. Food and Drug Administration (FDA) recommendations for purchasing
contact lenses online. Analysis of variance compared contact lenses purchase category with the Time
Pressure Scale (TPS). Also, correlation analyses compared the TPS with Internet eye-health statements.
RESULTS: Contact lens purchase categories included doctor’s office (43.0%), store (55.0%), and
Internet (22.5%), with individuals purchasing at multiple venues. With regard to the FDA recommen-
dations, those who purchased contact lenses at a doctor’s office more often adhered to the recommen-
dations, whereas those who purchased contact lenses at a store or the Internet did so less often. Those
who purchased contact lenses over the Internet had significantly higher TPS scores. In addition, higher
TPS scores were significantly correlated with various statements regarding the Internet.
CONCLUSIONS: Those who purchase contact lenses via the Internet or store do not follow a number of
FDA contact lenses recommendations. Also, those with higher TPS scores trust possible non-evidence–
based contact lenses Internet information. Implications with regard to the Fairness to Contact Lens
Consumers Act are discussed.
Optometry 2008;79:23-35
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Among the approximately 298 million individuals who
ive in the Untied States, about 145 million individuals
epend on different forms of vision corrective lenses.1 In
he Beaver Dam study,2 myopia was found to be most
revalent among those aged 43 to 54 years (42.9%) and
ecreased in prevalence among the different age groups of
ncreasing age to as low as 14.4% among those aged 75

Corresponding author: Joshua Fogel, Ph.D., Brooklyn College of the
ity University of New York, Department of Economics, 218A, 2900
edford Avenue, Brooklyn, New York 11210.
hE-mail: joshua.fogel@gmail.com

529-1839/08/$ -see front matter © 2008 American Optometric Association. All
oi:10.1016/j.optm.2007.07.013
ears or older. Hyperopia had the reverse pattern in which
revalence was the least among those aged 43 to 54 years
22.1%) and increased to as high as 68.5% among those
ged 75 years or older. There are between 26 and 38 million
ndividuals in the United States who wear contact lenses.1,3

n an analysis by age category, prevalence of contact lens
se included 2.2 million individuals aged 13 to 17 years,
3.2 million individuals aged 18 to 34 years, and 13.2
illion individuals aged 35 to 64 years.3

The Internet can be used for a variety of reasons, includ-
ng health information and support and online purchases of

ealth products. Many individuals use the Internet to obtain

rights reserved.
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ealth information. One survey conducted in 2001 found
hat 40% of U.S. adult Internet users used the Internet for
nformation or advice regarding health care.4 Another sur-
ey conducted in 2006 found that 79% of Internet users
ged 18 to 29 years looked on the Internet for health
nformation.5 With regard to using the Internet for support,
% of adults with Internet access used e-mail to contact a
ealth care provider.4 Also, 20% of adult Internet users used
he Internet to help cope with their illness.6

Besides health information, the Internet has transformed
he shopping experience. A greater percentage of U.S.
nternet users report the Internet as improving their shop-
ing ability (41%) more than the way that they obtain health
nformation (38%).7 Contrasted with a physical shopping
nvironment, the Internet allows for the display of an
nlimited variety of products that can be viewed in a short
mount of time, thus attracting shoppers to buy online.8

lso, purchasing contact lenses online is becoming increas-
ngly popular. A survey conducted in 2004 indicated that for
ome consumers, buying contact lenses online has the im-
ortant advantage of being convenient. It takes time to go to
store, and even multiple trips to a store may be necessary

f the store needs to order the desired contact lens prescrip-
ion. However, for people who live far from a store or have
o time to get to a store, purchasing online is a convenient
lternative that helps avoid these concerns.9 In addition,
hese same concerns can apply to professional settings.

The results of a study commissioned by the Federal
rade Commission showed that, with the exception of the
nline seller 1-800 Contacts, online sellers of contact lenses
ere less likely than either hybrid (a store with both an
nline and offline presence) or offline stores (whether an
ndependent eye care practitioner, optical chain outlet, mass
erchandiser, or wholesale club) to sell all the available

ypes of contact lenses. With regard to pricing, the cheapest
lace to purchase was a wholesale club. However, the
nline stores had slightly more expensive prices by approx-
mately $6 for all lenses and nearly similar prices by less
han $2 for toric and multifocal lenses. The purely online
tores were approximately $24 less in price than that of
ndependent eye care practitioners.10

Although buying contacts online can be cheaper and
ore convenient, there are risks involved and, in general,

recautions should be taken to ensure that certain Web sites
re credible. There are both financial and medical risks as
ell. A financial risk can include dealing with a reputable

ompany. Precautions include ensuring that the company
an be trusted with the credit card information, that the
rder ships in a timely manner, and that customer service is
eadily available.11 Medical risks to the consumer can
nclude not returning regularly to an eye doctor for an eye
xamination and instead using a noncurrent prescription to
btain replacement contact lenses.9

We are unaware of any studies regarding purchasing
ontact lenses online and how online vendors address
hether there is a current prescription. A possible similar
ituation occurs with e-pharmacies, which have been exten- t
ively studied. Purchasing medications online is becoming
ore common. E-pharmacies are Web sites that sell both

rescription and nonprescription medication. In the United
tates, standard health care involves examining a patient
efore issuing a prescription. Although prescribing without
physical examination is not illegal, it is strongly recom-
ended by the U.S. Food and Drug Administration (FDA)

ot to buy from online pharmacies that offer this type of
rescription.12 One study found that of 190 e-pharmacies,
11 required a prescription, 54 provided a prescription upon
ompletion of a questionnaire, and 25 did not even require
 prescription at all.13 E-pharmacies have professional and
thical responsibilities to provide their customers with suf-
cient information about the medications being purchased.
owever, in a study in which 104 e-pharmacy Web sites
ere analyzed for their content, only 60% displayed some
ealth information, and only 42% promoted the availability
f a pharmacist’s advice, although for many of the Web
ites it was difficult to verify if this was a registered
harmacist.14 Consumers need to be aware of the potential
isks involved with purchasing prescription drugs online
hat include possible bypassing of traditional health safe-
uards.15 Similarly, purchasing contact lenses online can
ave health concerns of (1) possibly not requiring a current
ontact lens prescription and (2) erroneous information
laced on the contact lens merchant’s Web site.

Because there are now a number of choices from where
o purchase contact lenses, a law called the Fairness to
ontact Lens Consumers Act (FCLCA) went into effect in

he United States. This law allows for different options for
here consumers can purchase their contact lenses. Pre-

cription information is still necessary for contact lens
urchases; the eye doctor must provide a copy of the
rescription at no charge to the patient. Further, an eye
octor cannot block release of the prescription to another
arty. Specifically, the law (1) requires prescription release
nd (2) allows for passive prescription verification. This
assive prescription verification can include accepting the
onsumer’s word regarding the prescription details if the
ye doctor issuing the prescription does not reply within a
ertain period of time (i.e., 8 business hours).9,16

Time pressure can affect consumer purchases in multiple
ays. First, time pressure can indirectly influence online

onsumers because they can shop independent of store
ours.17 Second, time pressure (having too many things to
o) can cause consumers to hesitate before purchasing a
roduct because they think that there is not enough time to
dequately research the product that they are considering
urchasing.18 Third, time pressure can affect consumer
ecision making. There is a social psychological theory that
n individual may have 2 different attitudes related to an
bject. One is an explicit attitude, which corresponds with
eliberative and thought-out behavior, and the other is an
mplicit attitude, which corresponds with spontaneous and
ncontrolled behavior. Researchers tested this theory to see
hich attitude prevails when purchasing a product under
ime pressure constraints. Participants were asked about
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25Fogel and Zidile Clinical Research
heir explicit preferences for brand name products and
eneric products. They had ample time to decide if they
referred the brand name or the generic product. Using an
xperimental design, participants were presented with 2
roducts: brand name and generic. When given the oppor-
unity and time, those who originally preferred the generic
roducts, chose the generic product. When the same deci-
ion had to be made under time pressure, participants chose
he product that they did not originally prefer.19

Our primary aim is to study whether a specific location
ategory of purchasing contact lenses (i.e., doctor’s office,
tore, or Internet) is related to following FDA recommen-
ations for purchasing contact lenses over the Internet.
dditionally, we studied the relationship of time pressure

ttitudes with a number of behaviors and beliefs regarding
urchasing contact lenses over the Internet.

ethods

articipants and procedures

uring September 2006 we surveyed 151 students from
rooklyn College of the City University of New York, a
-year undergraduate degree-granting institution. This is an
nner-city college that has students from a broad range of
ocioeconomic statuses ranging from those of lower to
pper socioeconomic status. Participation was 100% volun-
ary and the sampling method was a convenience sample in
hich participants were approached in classes, the cafeteria,

ibrary, or other public areas of the college. Inclusion
riteria were if participants were students at this college and
ore contact lenses. There were no specific exclusion cri-

eria other than not wearing contact lenses. Participants
ere accrued over this 1-month time period, and the indi-
idual collecting the surveys was not blind to the contact
ens use status of participants. Out of an eligible consecutive
53 individuals approached, 151 responded for a response
ate of 98.7%. Participants completed a questionnaire on
opics related to Internet use and contact lenses, time pres-
ure, FDA recommendations for purchasing contact lenses
nline, demographic items (age, sex, race/ethnicity, and
ollege status), and other items about beliefs and attitudes
oward the Internet. Informed consent was obtained, the
tudy was HIPAA compliant, and the study was exempt
rom Institutional Review Board formal review and ap-
roval.

easures

ontact lenses purchase location category. Participants
ere asked where they purchased their contact lenses, with
ptions of choosing “yes” or “no” to doctor’s office (in
erson or by telephone), store (in person or by telephone),

nd Internet (online or by telephone). Category of purchase l
as not mutually exclusive, and participants were able to
hoose “yes” to more than 1 category.

nternet use questions. With options of choosing “yes” or
no,” participants were asked if they had access to the
nternet and whether they discussed information found on
he Internet with an eye doctor. In addition, there were 4
uestions regarding Internet use and communication, with
ptions categorized into “never” or “ever.” Participants
ere asked if in the past year they “look on the Internet for

nformation or advice about contact lenses or contact lens
are,” “use e-mail or the Internet to communicate with an
ye doctor,” “use e-mail or the Internet to communicate
ith a family member or friend about contact lenses,” and

f they “use e-mail or the Internet to communicate with
ther people who wear contact lenses and have concerns
ike yours.” These Internet use and communication ques-
ions were modified from those used in a nationally repre-
entative Internet general health survey.4 Also, participants
ere asked if “in the past year, have you used the Internet

o find information on complications due to contact lens
ear” with the option of choosing “yes” or “no.”

ime pressure scale. The Time Pressure Scale is a valid
nd reliable scale in which higher scores indicate greater
ime pressure attitudes.20 It consists of 3 items of, “I am too
usy to relax,” “I am often juggling my time between too
any things,” and “the saying, ‘so much to do, so little

ime’ applies to me.” These items were measured on a Likert-
tyle scale where 1 � strongly disagree and 5 � strongly
gree. In this sample, the Cronbach alpha reliability was
.80.

nternet beliefs and attitudes. Participants were asked to
espond to the statements: “It takes too long to find eye
nformation on the Internet,” “I am sometimes over-
helmed by the amount of contact lens information that I
nd online,” and “I trust all the contact lens information that
find on the Internet.” These statements were also measured
n a Likert-style scale where 1 � strongly disagree and 5 �
trongly agree.

DA recommendations. Respondents were asked to an-
wer “yes” or “no” to 11 items regarding recommendations
or purchasing contact lenses online that were based on
ontent printed in the FDA Consumer Magazine and also
isplayed on the FDA Web site.21 The items were (1) I get
n eye examination at least once a year (Note: Although
here are some states that allow for a prescription to be valid
or 2 years, we retained the 1-year approach recommended
y the FDA, as New York State law follows the 1-year
rescription approach, and our survey was conducted in
ew York State.); (2) I have an eye care specialist check to
ake sure my contact lenses fit properly after purchase; (3)
have an eye care specialist check to make sure my contact
ens prescription was filled properly after purchasing them;



(
t
w
m
c
m
s
p
l
t
r
a
w
o
p

S
f
t
e
r
I
E
c
e
a
p
c
o
w
w
t
c
f
s
n
P
t
u
t
u
S

R

T
w
a
e
w
j
4
p
c
a
d

p
8
1
t
p
p
a

d
i
g
p
c
I
c
7
c
a
t
t
s
p
s
“

f

26 Optometry, Vol 79, No 1, January 2008
4) When purchasing contact lenses, I request the manufac-
urer’s written patient information for my contact lenses,
hich often also includes instructions for use; (5) I check to
ake sure that there were no brand substitutions for my

ontact lens purchase; (6) Before purchasing, I make sure
y contact lens prescription is current; (7) I check to make

ure that the contact lenses that I ordered exactly match my
rescription; (8) The place where I purchase my contact
enses asks for my eye doctor’s name and contact informa-
ion; and (9) I order my contact lenses from a familiar and
eliable place. For these 9 items, “yes” was the desired
nswer. Two other items were in the reverse direction,
here “no” was the desired answer and included (10) I
rder contact lenses even though my prescription has ex-
ired and (11) I buy contact lenses without a prescription.

tatistical analyses. Descriptive statistics were calculated
or the demographic variables and 11 FDA recommenda-
ions. Pearson chi-square analyses were used to compare for
ach category of purchase the responses to the 11 FDA
ecommendations for purchasing contact lenses over the
nternet. As relevant, either Pearson chi-square or Fisher’s
xact test analyses for the 11 FDA recommendations were
onducted with the smaller subset (n � 123) of those who
xclusively purchased at only 1 category. These additional
nalyses allowed for direct comparisons for each of the 3
urchase categories. Also, Pearson chi-square analyses were
onducted by purchase location and for those who searched
n the Internet for complications caused by contact lens
ear. We also conducted analysis of variance (ANOVA)
ith the Time Pressure Scale as the dependent variable. In

he first set of analyses, the independent variables were
ategory of purchase of contact lenses that were conducted
or both the overall sample and the smaller subset. In the
econd set of analyses, the independent variables were a
umber of Internet use and communication topics. Both
earson and Spearman correlations were used to correlate

he Time Pressure Scale to various beliefs toward Internet
se. Alpha level for significance was at 0.05, and 2-tailed
ests were used. SPSS Version 11.5 (Chicago, Illinois) was
sed for all analyses except for the Fisher’s Exact test where
tata/SE Version 9.2 (College Station, Texas) was used.

esults

able 1 shows the sample characteristics. The average age
as 21 years (range, 18 to 33 years). With regard to sex,

pproximately half were women and half were men. Race/
thnicity was varied, where approximately three fourths
ere white and one fourth nonwhite. Most participants were

uniors and seniors. With regard to category of purchase,
3% purchased contact lenses at a doctor’s office, 55%
urchased contact lenses at a store, and 22.5% purchased
ontact lenses over the Internet. Everyone had Internet
ccess, whereas a very low percentage (approximately 16%)

iscussed Internet information with an eye doctor. t
In addition (and not shown in Table 1), among those who
urchased contact lenses over the Internet, only 23.5% (n �
) discussed this information with an eye doctor. Also,
8.5% (n � 28) purchased contact lenses at multiple loca-
ion categories. In the subset of those who exclusively
urchased contact lenses at 1 category, 36.6% (n � 45)
urchased at a doctor’s office, 48.0% (n � 59) at a store,
nd 15.4% (n � 19) over the Internet.

Table 2 shows the percentages of the 151 college stu-
ents’ beliefs regarding FDA recommendations for purchas-
ng contact lenses over the Internet. For the 4 statements, “I
et an eye examination at least once a year,” “before
urchasing, I make sure my contact lens prescription is
urrent,” “I check to make sure that the contact lenses that
ordered exactly match my prescription,” and “I order my
ontact lenses from a familiar and reliable place,” more than
0% had “yes” responses. For the statements, “I order
ontact lenses even though my prescription has expired”
nd “I buy contact lenses without a prescription,” even
hough more than 70% said “no,” the answers were consis-
ent with following the FDA recommendations. For the
tatements regarding requesting the manufacturer’s written
atient information and making sure there were no brand
ubstitutions, the respective percentages of those who said
yes” were as low as 27.8% and 35.8%.

Tables 3, 4, and 5 show the Pearson chi-square analyses
or comparing category of purchase of contact lenses with

Table 1 Sample characteristics of 151 college students
who wear contact lenses

Variable % (n) Mean (SD)

Age (y) 21.04 (2.38)
Sex

Women 53.6% (70)
Men 46.4% (81)

Race/ethnicity
White 76.8% (116)
Nonwhite 23.2% (35)

Year in college
Freshman 8.6% (13)
Sophomore 9.3% (14)
Junior 34.4% (52)
Senior 37.7% (57)
Other 9.9% (15)

Category of purchase*
Doctor’s office 43.0% (65)
Store 55.0% (83)
Internet 22.5% (34)

Internet access
No 0.0% (0)
Yes 100% (151)

Discussed Internet information
with eye doctor

No 84.1% (127)
Yes 15.9% (24)

SD � standard deviation.
* Not mutually exclusive.
he 11 FDA recommendations for purchasing contact lenses
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27Fogel and Zidile Clinical Research
ver the Internet. As shown in Table 3, 4 FDA recommen-
ations were statistically significant, and 1 approached sig-
ificance when compared with those who did not purchase
heir contact lenses at a doctor’s office. These items in-
luded getting an eye examination at least once a year,
aving an eye care specialist check to make sure the con-
acts fit properly, having an eye care specialist check that the
rescription was filled properly, and to make sure that the
rescription is current. These items are all consistent with
ollowing the FDA recommendation of having higher per-
entages for those that purchased at a doctor’s office. The
everse-coded item of, “I order contact lenses even though
y prescription has expired” approached significance at
� 0.052 with a lower percentage and was consistent with

ollowing the FDA recommendation for those who reported
hat they do purchase contact lenses at a doctor’s office.
rom a clinical perspective it is useful to see a high
ercentage of 86.2% for an eye examination at least once a
ear for those purchasing contact lenses at a doctor’s office,
hereas it is somewhat of concern that only 68.6% of

ndividuals not purchasing contact lenses at a doctor’s office
ad an eye examination at least once each year.

Table 4 shows information for those who purchased
ontact lenses at a store. Three of the items were significant
n the direction contrary to the FDA recommendations.
here were significant differences for the item, “I get an eye
xamination at least once a year.” For those who purchased
t a store, only 69.9% reported that they get an eye exam-
nation, whereas for those who did not buy at a store, a
reater percentage of 83.8% reported that they do get an eye
xamination. Similarly, the other 2 FDA recommendations
f making sure that the contact lenses “fit properly” and
ere “filled properly” also had significantly lower percent-

ges for those who bought at a store than those who did not

Table 2 Percentages for 151 college student beliefs regarding
the Internet

FDA item

I get an eye examination at least once a year.
I have an eye care specialist check to make sure my contact le

properly after purchasing them.
I have an eye care specialist check to make sure my contact le

prescription was filled properly after purchase.
When purchasing contact lenses, I request the manufacturer’s w

patient information for my contact lenses, which often also
instructions for use.

I check to make sure that there were no brand substitutions fo
contact lens purchase.

Before purchasing, I make sure my contact lens prescription is
I order contact lenses even though my prescription has expired
I check to make sure that the contact lenses that I ordered exa

match my prescription.
The place where I purchase my contact lenses asks for my eye

name and contact information.
I order my contact lenses from a familiar and reliable place.
I buy contact lenses without a prescription.
uy at a store. Besides statistical significance, these lower e
ercentages should be a concern for clinicians, especially
or the great differences in responses for not having an eye
are specialist check to ensure that the contact lens prescrip-
ion was filled and fit properly.

Table 5 shows information for those who purchased their
ontact lenses over the Internet. Findings for 2 FDA rec-
mmendations were contrary to FDA recommendations.
irst, for the item, “I have an eye care specialist check to
ake sure my contact lenses fit properly after purchasing

hem,” only 29.4% of those who bought over the Internet
eported that they followed this recommendation. However,

much higher and significant percentage (close to 50%)
xisted for those who did not buy contact lenses over the
nternet. Second, for the statement, “I order my contact
enses from a familiar and reliable place,” only 76.5% of
hose who bought over the Internet reported that they
ollowed this recommendation. However, a much higher
nd significant percentage (90.6%) existed for those who
id not buy contact lenses over the Internet. Figure 1 shows
he statistically significant items. From a clinical perspec-
ive, it is of concern that only 29.4% of those purchasing
ontact lenses over the Internet have an eye care specialist
heck to make sure that the contact lenses fit properly after
urchase.

Table 6 shows information for the smaller subset of those
ho exclusively purchased in only 1 category. There were

ignificant differences for the statement, “I get an eye
xamination at least once a year” where the percentages
ere highest for doctor’s office, next for the Internet, and

owest for a store. The item inquiring about whether an eye
are specialist checked to make sure contact lenses fit
roperly had significant differences with a doctor’s office at
he highest percentage and much lower percentages for both
store and the Internet. The item inquiring about whether an

ecommendations for purchasing contact lenses over

No % (n) Yes % (n)

23.8% (36) 76.2% (115)
t 55.0% (83) 45.0% (68)

52.3% (79) 47.7% (72)

s
72.2% (109) 27.8% (42)

64.2% (97) 35.8% (54)

t. 23.2% (35) 76.8% (116)
73.5% (111) 26.5% (40)
27.2% (41) 72.8% (110)

’s 33.1% (50) 66.9% (101)

12.6% (19) 87.4% (132)
77.5% (117) 22.5% (34)
FDA r

nses fi

ns

ritten
include

r my

curren
.
ctly

doctor
ye care specialist checked to make sure the contact lens
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rescription was filled properly had significant differences
here the percentages were highest for doctor’s office, next

or the Internet, and lowest for a store. For the statement, “I
rder my contact lenses from a familiar and reliable place,”
here were significant differences, where both the doctor’s
ffice and store had percentages in the 90% range while the
nternet was much lower at only 68.4%. Figure 2 shows the
tatistically significant items. From a clinical perspective it
s useful to see a high percentage of 88.9% for an eye
xamination at least once a year for those purchasing
ontact lenses at a doctor’s office, whereas it is somewhat of
oncern that only 67.8% of individuals purchasing at a store
nd 78.9% purchasing over the Internet had an eye exami-

Table 3 Responses to 11 FDA recommendations regarding Int
contact lenses at a doctor’s office

FDA item

I get an eye examination at least once a year.
No
Yes

I have an eye care specialist check to make sure my contact le
properly after purchasing them.

No
Yes

I have an eye care specialist check to make sure my contact le
prescription was filled properly after purchase.

No
Yes

When purchasing contact lenses, I request the manufacturer’s w
patient information for my contact lenses, which often als
includes instructions for use.

No
Yes

I check to make sure that there were no brand substitutions fo
contact lens purchase.

No
Yes

Before purchasing, I make sure my contact lens prescription is
No
Yes

I order contact lenses even though my prescription has expired
No
Yes

I check to make sure that the contact lenses that I ordered exa
match my prescription.

No
Yes

The place where I purchase my contact lenses asks for my eye
name and contact information.

No
Yes

I order my contact lenses from a familiar and reliable place.
No
Yes

I buy contact lenses without a prescription.
No
Yes
ation at least once each year. s
Also, 21.2% (n � 32) had searched on the Internet for
omplications caused by contact lens wear. When compar-
ng this topic with purchase location, there were no signif-
cant differences (p � 0.26) for those who purchased at a
octor’s office (16.9%) versus those who did not (24.4%),
nd there were no significant differences (p � 0.30) for
hose who purchased at a store (18.1%) versus those who
id not (25.0%). However, there were significant differ-
nces for Internet use (p � 0.02) in that those who pur-
hased contact lenses over the Internet were more likely to
ook on the Internet (35.3%) versus those who did not
17.1%). Similarly, in the smaller subset of those who
xclusively purchased in only 1 category and who had

urchases of contact lenses as categorized by purchase of

Doctor’s office
purchase,
no (n � 86) % (n)

Doctor’s office
purchase,
yes (n � 65) % (n) P value

0.012
31.4% (27) 13.8% (9)
68.6% (59) 86.2% (56)

t 0.011

64.0% (55) 43.1% (28)
36.0% (31) 56.9% (37)

0.048

59.3% (51) 43.1% (28)
40.7% (35) 56.9% (37)

0.481

74.4% (64) 69.2% (45)
25.6% (22) 30.8% (20)

0.198

68.6% (59) 58.5% (38)
31.4% (27) 41.5% (27)

t. 0.048
29.1% (25) 15.4% (10)
70.9% (61) 84.6% (55)

0.052
67.4% (58) 81.5% (53)
32.6% (28) 18.5% (12)

0.897

26.7% (23) 27.7% (18)
73.3% (63) 72.3% (47)

’s 0.378

36.0% (31) 29.2% (19)
64.0% (55) 70.8% (46)

0.559
14.0% (12) 10.8% (7)
86.0% (74) 89.2% (58)

0.153
73.3% (63) 83.1% (54)
26.7% (23) 16.9% (11)
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earched on the Internet for complications caused by contact
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ens wear (n � 26), there were significant differences (p �
.048) where those who purchased over the Internet were
ore likely to search the Internet for this information

42.1%) versus a doctor’s office (15.6%) or store (18.6%).
Table 7 shows comparisons of the Time Pressure Scale

o items about category of purchase and to Internet use and
ommunication preferences. With regard to category of
urchase, using ANOVA analyses, those who purchased
heir contact lenses at a doctor’s office had lower mean
alues on the Time Pressure Scale than those who did
ot, those who purchased contact lenses at a store did not
ave any differences in mean values on the Time Pres-
ure Scale compared with those who did and did not, and
hose who purchased contact lenses over the Internet had

Table 4 Responses to 11 FDA recommendations regarding Int
contact lenses at a store

FDA item

I get an eye examination at least once a year.
No
Yes

I have an eye care specialist check to make sure my contact le
properly after purchasing them.

No
Yes

I have an eye care specialist check to make sure my contact le
prescription was filled properly after purchase.

No
Yes

When purchasing contact lenses, I request the manufacturer’s w
patient information for my contact lenses, which often als
includes instructions for use.

No
Yes

I check to make sure that there were no brand substitutions fo
contact lens purchase.

No
Yes

Before purchasing, I make sure my contact lens prescription is
No
Yes

I order contact lenses even though my prescription has expired
No
Yes

I check to make sure that the contact lenses that I ordered exa
match my prescription.

No
Yes

The place where I purchase my contact lenses asks for my eye
name and contact information.

No
Yes

I order my contact lenses from a familiar and reliable place.
No
Yes

I buy contact lenses without a prescription.
No
Yes
reater mean values on the Time Pressure Scale than (
hose who did not. We also conducted analyses for the
maller subset of those who exclusively had 1 category of
urchase (i.e., only doctor’s office, store, or Internet, and
xcluded from the analyses those with 2 or more pur-
hase locations such as Internet and store; data not shown
n Table 7). There were significant mean differences in
ime Pressure Scale scores, with those who purchased at
doctor’s office having the lowest mean (mean � 9.73,
D � 2.45), those who purchased at a store the next
ighest mean (mean � 10.52, SD � 2.42), and those who
urchased over the Internet with the highest mean (mean �
1.79, SD � 2.78). For these analyses, Bonferroni post-hoc
ests showed that the doctor’s office purchase location
ignificantly differed from the Internet purchase location

urchases of contact lenses as categorized by purchase of

Store purchase,
no (n � 68) % (n)

Store purchase,
yes (n � 83) % (n) P value

0.045
16.2% (11) 30.1% (25)
83.8% (57) 69.9% (58)

t 0.015

44.1% (30) 63.9% (53)
55.9% (38) 36.1% (30)

0.002

38.2% (26) 63.9% (53)
61.8% (42) 36.1% (30)

0.692

70.6% (48) 73.5% (61)
29.4% (20) 26.5% (22)

0.429

67.6% (46) 61.4% (51)
32.4% (22) 38.6% (32)

t. 0.495
20.6% (14) 25.3% (21)
79.4% (54) 74.7% (62)

0.996
73.5% (50) 73.5% (61)
26.5% (18) 26.5% (22)

0.865

26.5% (18) 27.7% (23)
73.5% (50) 72.3% (60)

’s 0.606

35.3% (24) 31.3% (26)
64.7% (44) 68.7% (57)

0.089
17.6% (12) 8.4% (7)
82.4% (56) 91.6% (76)

0.508
75.0% (51) 79.5% (66)
25.0% (17) 20.5% (17)
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p � 0.009). From a clinical perspective it is useful to see
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hat those purchasing at a doctor’s office had the lowest
ime Pressure Scale scores.

We also analyzed (for the entire sample) the relationship
f Internet use to communication preferences. This was
one to explore the phenomenon of Internet consumers who
ay also use the Internet to communicate about contact lens

opics, minimizing traditional face-to-face or phone contact.
s shown in Table 7, only those who used e-mail or the

nternet to communicate with family and friends had greater
ime Pressure Scale scores than those who did not use
-mail or the Internet to communicate. Internet information
se, eye doctor communication on the Internet, and Internet
ommunication with others with similar contact lenses con-

Table 5 Responses to 11 FDA recommendations regarding Int
contact lenses over the Internet

FDA item

I get an eye examination at least once a year.
No
Yes

I have an eye care specialist check to make sure my contact le
properly after purchasing them.

No
Yes

I have an eye care specialist check to make sure my contact le
prescription was filled properly after purchase.

No
Yes

When purchasing contact lenses, I request the manufacturer’s w
patient information for my contact lenses, which often als
includes instructions for use.

No
Yes

I check to make sure that there were no brand substitutions fo
contact lens purchase.

No
Yes

Before purchasing, I make sure my contact lens prescription is
No
Yes

I order contact lenses even though my prescription has expired
No
Yes

I check to make sure that the contact lenses that I ordered exa
match my prescription.

No
Yes

The place where I purchase my contact lenses asks for my eye
name and contact information.

No
Yes

I order my contact lenses from a familiar and reliable place.
No
Yes

I buy contact lenses without a prescription.
No
Yes
erns did not have significant Time Pressure Scale scores “
etween those who did and did not use the Internet to
ommunicate.

We also conducted Pearson correlation analyses, corre-
ating the Time Pressure Scale with various beliefs about the
nternet. These beliefs all met the statistical normality dis-
ributions based on the skewness statistic. The item of “it
akes too long to find eye information on the Internet” had

significant positive Pearson correlation (r � 0.17, p �
.039) but a positive Spearman correlation only approach-
ng significance (r � 0.14, p � 0.094). Percentage distribu-
ion for this item included 22.5% strongly disagree (n �
4), 26.5% disagree (n � 40), 45.7% neutral (n � 69), 3.3%
gree (n � 5), and 2.0% strongly agree (n � 3). The item of

urchases of contact lenses as categorized by purchase of

Internet purchase,
no (n � 117) % (n)

Internet purchase,
yes (n � 34) % (n) P value

0.961
23.9% (28) 23.5% (8)
76.1% (89) 76.5% (26)

t 0.038

50.4% (59) 70.6% (24)
49.6% (58) 29.4% (10)

0.210

49.6% (58) 61.8% (21)
50.4% (59) 38.2% (13)

0.843

71.8% (84) 73.5% (25)
28.2% (33) 26.5% (9)

0.199

61.5% (72) 73.5% (25)
38.5% (45) 26.5% (9)

t. 0.150
20.5% (24) 32.4% (11)
79.5% (93) 67.6% (23)

0.186
76.1% (89) 64.7% (22)
23.9% (28) 35.3% (12)

0.225

24.8% (29) 35.3% (12)
75.2% (88) 64.7% (22)

’s 0.117

35.9% (42) 23.5% (8)
64.1% (75) 76.5% (26)

0.029
9.4% (11) 23.5% (8)

90.6% (106) 76.5% (26)
0.274

79.5% (93) 70.6% (24)
20.5% (24) 29.4% (10)
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I am sometimes overwhelmed by the amount of contact
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ens information that I find online” had a significant positive
earson correlation (r � 0.19, p � 0.021) and also a
ignificant positive Spearman correlation (r � 0.21, p �
.012). Percentage distribution for this item included 28.5%
trongly disagree (n � 43), 28.5% disagree (n � 43), 31.1%
eutral (n � 47), 9.9% agree (n � 15), and 2.0% strongly
gree (n � 3). Lastly, the item of “I trust all the contact lens
nformation that I find on the Internet” had a significant
ositive Pearson correlation (r � 0.20, p � 0.016) and also
significant positive Spearman correlation (r � 0.19, p �

.023). Percentage distribution for this item included 39.7%
trongly disagree (n � 60), 32.5% disagree (n � 49), 23.8%
eutral (n � 36), 2.6% agree (n � 4), and 1.3% strongly
gree (n � 2).

iscussion

e found that a pattern exists regarding method of contact
enses purchase and following FDA recommendations.
hose who bought contact lenses at their doctor’s office

ollowed a number of FDA recommendations more so than
hose who bought contact lenses elsewhere. In addition,
hose who bought contact lenses either at a store or over the
nternet did not follow a number of FDA recommendations.

e found that increasing Time Pressure Scale scores were
orrelated with a number of potentially harmful beliefs and
ttitudes about contact lens information such as trusting all
nformation on the Internet. This is potentially harmful
ecause not all information published on the Internet is
ecessarily accurate and valid.22 Also, there was a pattern in
hich those who purchased contact lenses over the Internet
ad greater Time Pressure Scale scores, whereas those who
ought at a doctor’s office had lower Time Pressure Scale
cores. It appears that those who purchase contact lenses
ver the Internet are potentially placing themselves at risk,
hereas those who purchase contact lenses at a doctor’s
ffice adhere more consistently with healthy eye care prac-

igure 1 Statistically significant FDA recommendations as categorized
y Internet purchase of contact lenses.
ices. a
We saw a pattern in which those who purchased contact
enses at a doctor’s office had higher percentages of follow-
ng the FDA recommendation of getting an eye examination
t least once a year than those who purchased at a store or
ver the Internet in both the overall sample and in the
maller subset. Regular eye examinations are essential for
reventing and detecting vision problems and disorders and
lso for instruction or for asking questions of one’s eye
octor on proper contact lens handling and care.23 Eye
isorders including corneal infiltrative events24 and ulcer-
tive keratitis25-28 can occur by not adhering to proper
ontact lens handling, care, and use. This provides concern
or those who purchase contact lenses at a store or over the
nternet because they may not be getting the necessary
ecommended eye check-up that would otherwise be sched-
led if they purchased contact lenses at a doctor’s office.

Similarly, it is recommended by the FDA to have an eye
are specialist check to make sure the contact lenses fit
roperly after purchasing them. We saw a pattern in which
hose who bought their contact lenses at a doctor’s office
ollowed this recommendation more than those who bought
t a store or over the Internet in both the overall sample and
n the smaller subset. Although those who purchased at a
octor’s office follow this recommendation the most, the
ercentages are still moderate. By not following this rec-
mmendation, contact lenses consumers can be placing
hemselves at risk for possible mechanical trauma or com-
lications such as eye infections. This should be a concern
or eye doctors, regardless of where patients purchase con-
act lenses.

With regard to the FDA recommendation of ensuring
hat the contact lens prescription was filled properly, those
ho bought their contact lenses at a doctor’s office followed

his recommendation more than those who bought at a store
r over the Internet in both the overall sample and in the
maller subset. Again, the percentages are quite moderate
ven for a doctor’s office. It is quite surprising to note that
store purchase is the lowest percentage in both the overall

ample and in the smaller subset. It may suggest that not
nly are there concerns with the “faceless” Internet but also
hat there are concerns with regard to traditional stores.

Regarding those who purchased contact lenses over the
nternet, approximately 75% in the overall sample and
pproximately 68% in the smaller subset indicated that they
ought from a familiar and reliable source. This was less
han the approximately 90% reported for contact lenses
urchased at either a doctor’s office or store. This is of
oncern because some Web sites are not credible,14 and,
ven if the Web site is credible, accurate health information
ay not be provided.29 To determine a Web site’s credibil-

ty, one should look for government or professional orga-
ization endorsements and discuss the retrieved Internet
ealth information with one’s doctor.30

In the analyses for the overall sample when categorized
y particular category versus all other categories (see Tables
, 4, and 5), there were clear patterns for a greater percent-

ge of respondents following many FDA recommendations



f
F
f
r
o
3
T
c
p
p
t

t
p

i
c
b
c
t
b
F

32 Optometry, Vol 79, No 1, January 2008
or those who purchased contact lenses at a doctor’s office.
or both purchases at a store and the Internet, there were a
ew items each in the direction of not following the FDA
ecommendations. In the smaller subset consisting of 81.5%
f the sample who exclusively purchased at one location, all
categories were compared directly with each other (see

able 6). For 4 FDA recommendations, there were statisti-
ally significant lower percentages. Both store and Internet
urchases had lower percentages than a doctor’s office
urchase. However, for 3 of 4 of the FDA recommenda-

Table 6 Responses to 11 FDA recommendations regarding Int
who exclusively purchased at only 1 category

FDA item

I get an eye examination at least once a year.
No
Yes

I have an eye care specialist check to make sure my contact
lenses fit properly after purchasing them.

No
Yes

I have an eye care specialist check to make sure my contact
lens prescription was filled properly after purchase.

No
Yes

When purchasing contact lenses, I request the manufacturer’s
written patient information for my contact lenses, which
often also includes instructions for use.

No
Yes

I check to make sure that there were no brand substitutions
for my contact lens purchase.

No
Yes

Before purchasing, I make sure my contact lens prescription
is current.

No
Yes

I order contact lenses even though my prescription has
expired.

No
Yes

I check to make sure that the contact lenses that I ordered
exactly match my prescription.

No
Yes

The place where I purchase my contact lenses asks for my
eye doctor’s name and contact information.

No
Yes

I order my contact lenses from a familiar and reliable place.
No
Yes

I buy contact lenses without a prescription.
No
Yes

* Fisher’s Exact test used because cell size of less than 5 for 1 cell.
ions, the Internet had higher percentages than a store. Does O
his indicate that purchasing contact lenses at a store is
otentially harmful? The data suggest this possibility.

A few years ago, the FCLCA9,16 attempted to address the
ssue of increasing opportunities for consumers to purchase
ontact lenses at places other than a doctor’s office. Partly
ecause of this law, some consumers now purchase their
ontact lenses from stores or the Internet. As the data from
his study show, the potentially lower cost may need to be
alanced with consideration for the potential disregard for
DA recommendations to help reduce the risk for harm.

urchases of contact lenses for the smaller subset of those

tor’s office
hase
45) % (n)

Store purchase
(n�59) % (n)

Internet purchase
(n�19) % (n) P value

0.034*
% (5) 32.2% (19) 21.1% (4)
% (40) 67.8% (40) 78.9% (15)

0.010

% (15) 62.7% (37) 57.9% (11)
% (30) 37.3% (22) 42.1% (8)

0.010

% (14) 61.0% (36) 47.4% (9)
% (31) 39.0% (23) 52.6% (10)

0.701

% (31) 76.3% (45) 73.7% (14)
% (14) 23.7% (14) 26.3% (5)

0.167*

% (27) 64.4% (38) 84.2% (16)
% (18) 35.6% (21) 15.8% (3)

0.210

% (6) 23.7% (14) 31.6% (6)
% (39) 76.3% (45) 68.4% (13)

0.307

% (36) 69.5% (41) 63.2% (12)
% (9) 30.5% (18) 36.8% (7)

0.893

% (12) 25.4% (15) 21.1% (4)
% (33) 74.6% (44) 78.9% (15)

0.983

% (16) 37.3% (22) 36.8% (7)
% (29) 62.7% (37) 63.2% (12)

0.008*
% (4) 5.1% (3) 31.6% (6)
% (41) 94.9% (56) 68.4% (13)

0.671
% (35) 78.0% (46) 68.4% (13)
% (10) 22.0% (13) 31.6% (6)
ernet p

Doc
purc
(n�

11.1
88.9

33.3
66.7

31.1
68.9

68.9
31.1

60.0
40.0

13.3
86.7

80.0
20.0

26.7
73.3

35.6
64.4

8.9
91.1

77.8
22.2
ne aspect of the FCLCA that prevents doctors from
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xclusively selling contact lenses is the passive prescription
alidation, which specifies that if a doctor does not reply to
request for verification of a contact lens prescription

ithin 8 business hours, a store or Internet merchant can fill
he prescription, believing that the prescription is valid. This
onsumer protection can be a source of potential harm. We
uggest an alternative possibility. For those consumers who
equest their eye doctor to do so, doctors who issue eye
rescriptions would be required to enter the prescription
nformation and the date of the prescription into a secure
nternet database (whether at the initial prescription date or
t a later date). The consumer can then provide the password
o the doctor to enter the information and/or to the merchant
ith whom the consumer seeks to purchase the contact

enses. Only the consumer will have the ability to change
he password, which can be done over the Internet or by
elephone in a way similar to phone and Internet banking.
his way privacy issues will be protected. The consumer
ill then be able to purchase contact lenses at different
laces while being unable to use the passive prescription

igure 2 Statistically significant FDA recommendations for the smaller
ubset of exclusively purchasing contact lenses at 1 location.

Table 7 The Time Pressure Scale and comparisons with catego

Item

Location of purchase
Doctor’s office

Store

Internet

Internet use and communication
Look on the Internet for information or advice about contac

lenses or contact lens care
Use e-mail or the Internet to communicate with an eye

doctor
Use e-mail or the Internet to communicate with a family

member or friend about contact lenses
Use e-mail or the Internet to communicate with other peopl

who wear contact lenses and have concerns like yours

Note: SD� Standard Deviation
efault that can permit consumers to purchase contact lenses
ith expired or inaccurate prescriptions. This can enhance

dherence to the FDA recommendations.
Consumers who purchased contact lenses at a doctor’s

ffice had lower scores on the Time Pressure Scale than
hose who did not. Those who purchased at a store showed
o significant relationship to Time Pressure Scale scores,
hereas those who purchased over the Internet had greater

cores on the Time Pressure Scale than those who did not.
n the smaller subset this pattern appeared too. It appears
hat those who purchase contact lenses over the Internet are
uick to make decisions and take shortcuts. This may allude
o the reason why they are not obtaining their recommended
ye examinations. In addition, a positive correlation was
ound between Time Pressure Scale scores and trusting “all”
ontact lens information found on the Internet. One has to
eep in mind that the Internet is also a marketplace,31 and
nformation that is provided on a commercial Web site is
ften designed to sell products and services. Similarly, the
ime Pressure Scale was positively correlated with the
tatement “I am sometimes overwhelmed by the amount of
ontact lens information that I find online.” We found that
ess than 25% of those who purchased contact lenses over
he Internet discussed this information with an eye doctor;
n essence very few of those who purchase contact lenses
ver the Internet are benefiting from advice given directly
y an eye care professional and therefore may not be
aking appropriate choices.
Participants who used e-mail or the Internet to commu-

icate with a family member or friend about contact lenses
13.9%) had higher scores on the Time Pressure Scale than
hose who did not (86.1%). Time Pressure Scale scores were
ot a significant factor in e-mail or Internet communication
ith an eye doctor or others with similar eye concerns. This

uggests that those who communicate with a family member
r friend may look for quick answers and not benefit from

purchase and Internet use and communication preferences

No mean (SD) Yes mean (SD) F statistic P value

10.90 (2.68) 9.89 (2.73) 5.22 0.024
(n � 86) (n � 65)

10.34 (2.82) 10.58 (2.68) 0.29 0.594
(n � 68) (n � 83)

10.14 (2.52) 11.61 (3.16) 8.06 0.005
(n � 117) (n � 34)

10.33 (2.69) 10.75 (2.83) 0.77 0.380
(n � 100) (n � 51)

10.39 (2.77) 11.60 (1.96) 1.83 0.178
(n � 141) (n � 10)

10.25 (2.74) 11.86 (2.33) 6.48 0.012
(n � 130) (n � 21)

10.40 (2.75) 11.25 (2.56) 1.06 0.306
(n � 139) (n � 12)
ry of

t

e
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he expert advice of an eye doctor. This finding would be
seful to clarify in future research. Our low number of those
ommunicating by e-mail or the Internet with an eye doctor
s not too different from a nationally representative study on
nternet use for general health information where low rates
f Internet and e-mail communication were also found.4

verall, communicating with a doctor about contact lens
nformation or about any other health-related information is
n uncommon practice. Internet and e-mail use could be
eneficial and have positive influences, yet this probably
oes not occur for a number of reasons, including liability
ssues, reimbursement issues, and current attitudes of health
are professionals.

We found that only those who purchased over the Inter-
et and not those who purchased at a doctor’s office or a
tore are more likely to look for information on the Internet
bout complications due to contact lens wear. This was seen
n both the overall sample and the smaller subset of those
ho exclusively purchase at 1 location. However, it is

mportant to keep in mind that we did not ask specifically if
onsumers were harmed. Also, it is possible that those who
urchase contact lenses over the Internet are more likely to
earch for information for complications on the Internet
ecause they view the Internet as their source for all infor-
ation for contact lenses. Future research documenting

omplications and relating it to purchase location would be
seful to clarify this topic.

One important point to keep in mind is that the survey
nquired about attitudes toward purchasing contact lenses
ver the Internet. This would most likely measure actual
ehavior only for those who purchased contact lenses over
he Internet. Those who purchased contact lenses at a
octor’s office or store are reporting their attitudes as if they
ere faced by that situation. Their responses are more

eflective of their current purchasing behavior (i.e., at a
octor’s office or at a store) and not of actual Internet
ehavior.

Our study has some limitations. First, this includes only
ampling of those from 1 location and not necessarily
ationally representative. Second, this only reflects those
rom a particular age group, and those of older ages may
ave different responses, although the age group sampled is
ften defined as the core market segment for contact lenses
urchases.3 Third, we did not inquire about location of
ne’s primary residence and distance to one’s primary eye
are provider, which may be related to length of time
etween eye examinations and the purchase of additional
enses. However, this is likely only a slight possibility,
ecause the college is a commuter school where most
tudents are living at home and it is located in a very large
etropolitan area with many eye care providers. Fourth, we

id not inquire whether consumers had previously pur-
hased from the place of purchase currently referenced. This
ay have been the reason for the nonsignificant compari-

ons with regard to the statement, “The place where I
urchase my contact lenses asks for my eye doctor’s name

nd contact information.” Fifth, the statement, “I have an
ye care specialist check to make sure my contact lenses fit
roperly after purchasing them” may not have differentiated
etween those who made initial purchases of a new type of
ens versus those who have already purchased this particular
ype of lens. The frequently purchased disposable lenses can
ave a high degree of reproducibility and may not require an
ye care specialist to check for proper fit each time. How-
ver, this would not be relevant for gas-permeable lenses
nd other specialty lenses in which it would be very useful
o go back and have the fit checked by an eye care specialist
ach time the lens was ordered. Sixth, access to health care
ay have an impact on these results, and we did not inquire

bout this in our survey. Seventh, it is possible that there
ay be different standards for eye care. Our results did not

ifferentiate for this possibility because we did not inquire
ith regard to the type of location where items were
urchased.

Those who purchase contact lenses over the Internet or at
tores could be more at risk for unhealthy eye care practices.
ye doctors should take the time to emphasize to all of their
atients about important eye care practices, especially for
hose who purchase contact lenses over the Internet or at
tores. Also, our data suggest that there are some individuals
ho are not likely to regularly see an eye doctor. Therefore,

here should be better monitoring of Internet stores and
raditional stores that sell contact lenses to ensure that
ontact lenses are provided only to consumers with a valid
rescription.
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